NEW PRODUCT AND UPDATED PRODUCT DATASHEETS 


POWER MOSFET 
DATABOOK 
SUPPLEMENT 


JANUARY 1996 








$5.00 


yp 


SEMICONDUCTOR 


TECHNICAL ASSISTANCE 

Harris Marketing Support Services (HMSS), 1-800-4HARRIS 

HMSS provides world-class service to customers requiring information on all products offered by Harris 
Semiconductor. Ask Harris Marketing Support Services for answers concerning: 

• Product Identification • Distributor Stocking Levels 
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using the latest Harris devices! 
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HARRIS POWER MOSFET PRODUCTS 


Harris Semiconductor is a pioneer in the development and production of discrete power prod¬ 
ucts for the most demanding applications in this world and beyond. This databook fully 
describes Harris Semiconductor's recently introduced Power MOSFETs and updates to other 
device types. 

Included are complete datasheets with product descriptions, product selection charts, quality 
and reliability information, and packaging and ordering information. Harris’ AnswerFax system 
is detailed in Section 10 showing how users may request the latest datasheets and have them 
delivered immediately via their own fax machine. 

This databook contains the datasheets of recently introduced products and also updates 
some of the datasheets in the POWER MOSFET DATABOOK DB223B. These datasheets 
contain the detailed specification for these products. In addition to the datasheets, Section 1 
lists page numbers for this databook and for DB223B. Section 2 provides selection charts for 
all the Power MOSFETs Harris manufactures. Section 3 through 7 contain the datasheets, 
each section representing a major product category. Section 7 highlights the new small outline 
products introduced in the SOP-8 package. Packaging Information detailing the dimensions of 
the packages is provided in Section 9. Tape and Reel information is also provided in 
Section 9. 

Datasheet sections provide definitive ratings and characteristics for each major category of 
devices. Datasheets for individual devices are organized in numeric/alphanumeric sequence 
in each section. Because some devices are grouped to show similarity of functions or data, 
some individual types numbers may be out of sequence. The complete list of Harris Power 
MOSFETs are located in Section 1, General Information Alphanumeric Index, Section 1. 


Harris Semiconductor products are soid by description oniy. Harris Semiconductor reserves the right to make changes in 
circuitHarris Semiconductor products are soid by description oniy Hams Semiconductor resen/es the right to make 
changes in circuit design and/or specifications at any time without notice. Accordingiy, the reader is cautioned to verify that 
data sheets are current before placing orders, information furnished by Harris is believed to be accurate and reliable. How¬ 
ever, no responsibility is assumed by Harris or its subsidiaries for its use; nor for any infringements of patents or other 
rights of third parties which may result from Its use. No license is granted by implication or otherwise under any patent or 
patent rights of Harris or its subsidiaries. 
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General Information 
Power MOSFET Product Selection Guide 
N-Channei Power MOSFETs 
P-Channei Power MOSFETs 
Logic Levei Power MOSFETs 
inteiligent Discretes 
Smaii Outiine Products 
Harris Quality and Reiiabiiity 
Packaging and Ordering information 
How To Use Harris AnswerFAX 


1 

■ 

2 


3 



5 


6 



8 

■ 

9 


10 


Saies Offices 


11 











POWER MOSFETa 



GENERAL INFORMATION 


2N6755 

2N6756 

2N6757 

2N6758 

2N6759 

2N6760 

2N6761 

2N6762 

2N6763 

2N6764 

2N6765 

2N6766 

2N6767 

2N6768 

2N6769 

2N6770 

2N6782 

2N6784 

2N6786 

2N6788 

2N6790 

2N6792 

2N6794 

2N6796 

2N6798 

2N6800 

2N6802 


Alpha Numeric Product Index 

DB223B DB316 
PAGE PAGE 


12.0A, 60V, 0.250Q, N-Channel Power MOSFET. 4-7 

14.0A, 100V, 0.180Q, N-Channel Power MOSFET. 4-7 

8.0A, 150V, o.eooa, N-Channel Power MOSFET. 4-11 

9.0A, 200V, 0.400n, N-Channel Power MOSFET. 4-11 

4.5A, 350V, 1.500Q, N-Channel Power MOSFET. 4-15 

5.5A, 400V, 1 .OOOQ, N-Channel Power MOSFET. 4-15 

4.0A, 450V, 2.000n, N-Channel Power MOSFET. 4-19 

4.5A, 500V, 1.500Q, N-Channel Power MOSFET. 4-19 

31 .OA, 60V, 0.080Q, N-Channel Power MOSFET. 4-23 

38.0A, 100V, 0.055Q, N-Channel Power MOSFET. 4-23 

25.0A, 150V, 0.120n, N-Channel Power MOSFET. 4-27 

30.0A, 200V, 0.0850, N-Channel Power MOSFET. 4-27 

12.0A, 350V, 0.4000, N-Channel Power MOSFET. 4-31 

14.0A, 400V, 0.3000, N-Channel Power MOSFET. 4-31 

11 .OA, 450V, 0.5000, N-Channel Power MOSFET. 4-35 

12.0A, 500V, 0.4000, N-Channel Power MOSFET. 4-35 

3.5A, 10OV, 0.6000, N-Channel Power MOSFET. 4-39 

2.3A, 200V, 1.5000, N-Channel Power MOSFET. . 4-44 

1.3A, 400V, 3.6000, N-Channel Power MOSFET. 4-49 

6.0A, 100V, 0.3000, N-Channel Power MOSFET. . 4-54 

3.5A, 200V, 0.8000, N-Channel Power MOSFET. 4-59 

2.0A, 400V, 1.8000, N-Channe! Power MOSFET. 4-64 

1.5A, 500V, 3.0000, N-Channel Power MOSFET. 4-69 

8.0A, 10OV, 0.1800, N-Channel Power MOSFET. 4-74 

5.5A, 200V, 0.4000, N-Channel Power MOSFET. . 4-79 

3.0A, 400V, 1.0000, N-Channel Power MOSFET. 4-84 

3.5A, 500V, 1.5000, N-Channel Power MOSFET. 4-89 
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2N6804 11 .OA, 10OV, 0.3000, Avalanche Rated, P-Ghannel Power MOSFET......_____ S-3 

2N6849 6.5A, 100V, 0.3000, Avalanche Rated, P-Channel Power MOSFET.. 5-8 - 

2N6851 4.0A, 200V, 0.8000, Avalanche Rated, P-Channel Power MOSFET___... 5-13 

2N6895 1.2A, 100V, 3.6500, P-Channel Power MOSFET........... 5-18 

2N6896 6.0A, 100V, 0.6000, P-Channel Power MOSFET.... 5-22 - 

2N6897 12.0A, 100V, 0.3000, P-Channel PowerMOSFET....... 5-26 - 

2N6898 25.0A, 100V, 0.2000, P-Channel Power MOSFET..... 5-30 

2N6901 1.7A, 100V, 1.4000, Logic Level, N-Channel Power MOSFET . ... 6-3 - 

2N6902 12.0A. lOOV, 0.2000, Logic Level, N-Channel PowerMOSFET . , 6-7 

2N6903 1.0A, 200V, 3.6500, Logic Level, N-Channel Power MOSFET .. 6-11 - 

2N6904 8.0A, 200V, 0.6000, Logic Level, N-Channel Power MOSFET... 6-15 

BUZ11 30.0A, 50V, 0.0400, N-Channel Power MOSFET...... 4-94 

BUZ20 12.0A, 100V, 0.2000, N-Channel PowerMOSFET.... 4-98 

BUZ21 19.0A, 100V, 0.1000, N-Channel Power MOSFET....... 4-102 

BUZ32 9.5A, 200V, 0.4000, N-Channel Power MOSFET.__ ......... 4-107 

BUZ351 11.5A, 400V, 0.4000, N-Channel Power MOSFET........ 4-112 - 

BUZ41A 4.5A, 500V, 1.5000, N-Channel PowerMOSFET... 4-116 - 

BUZ42 4.0A, SOOV, 2.0000, N-Channel Power MOSFET..... 4-120 

BUZ45 9.6A, 500V, 0.6000, N-Channel Power MOSFET..... 4-125 

BUZ45A 8.3A, 500V, 0.8000, N-Channel PowerMOSFET....... 4-129 - 

BUZ45B 10.0A, 500V, 0.5000, N-Channel PowerMOSFET__________ 4-133 

BUZ60 5.5A,400V, 1.0000, N-Channel Power MOSFET.. 4-137 

BUZ60B 4.5A,400V, 1.5000, N-Channel PowerMOSFET........ 4-141 

BUZ71 14.0A, 50V. 0.1000, N-Channel PowerMOSFET........ 4-145 

BUZ71A 13.0A. 50V, 0.1200, N-Channel Power MOSFET.... 4-150 - 

BUZ72A 9.0A, 100V, 0.2500, N-Channel PowerMOSFET...... 4-155 - 

BUZ73A 5.8A, 200V, 0.6000, N-Channel Power MOSFET....... 4-159 - 

BUZ76 3.0A, 400V, 1.8000, N-Channel PowerMOSFET........ 4-163 

BUZ76A 2.6A, 400V, 2.5000, N-Channel Power MOSFET................................. 4-167 

IRF120 9.2A,100V. 0.2700, N-Channel Power MOSFET... 4-171 - 

IRF121 9.2A, 80V, 0.2700, N-Channel Power MOSFET...... . 4-171 ■ 

IRF122 8.0A, 100V, 0.3600, N-Channel Povrer MOSFET.4-171 

IRF123 8.0A, 80V, 0.3600, N-Channel PowerMOSFET.,..... 4-171 

IRF130 14.0A,100V. 0.1600, N-Channel Power MOSFET... 4-176 

IRF130R 14.0A, 100V, 0.1600, Avalanche Rated, N-Channel PowerMOSFET... 4-176 

IRF131 14.0A. 80V, 0.1600, N-Channel Power MOSFET.... 4-176 

IRF131R 14.0A, 80V, 0.1600, Avalanche Rated. N-Channel Power MOSFET.,..... 4-176 - 
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DB223B DB316 
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IRF132 12.0A, 100V, 0.230Q, N-Channel Power MOSFET. 4-176 

IRF132R 12.0A, 100V, 0.230Q, Avalanche Rated, N-Channel Power MOSFET. 4-176 

IRF133 12.0A, 80V, 0.230Q, N-Channel Power MOSFET. 4-176 

IRF133R 12.0A, 80V, 0.2300, Avalanche Rated, N-Channel Power MOSFET. 4-176 

IRF140 28.0A, 100V, 0.0770, N-Channel Power MOSFET. 4-181 

IRF140R 28.0A, 100V, 0.0770, Avalanche Rated, N-Channel Power MOSFET. 4-181 

IRF141 28.0A, 80V, 0.0770, N-Channel Power MOSFET. 4-181 
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IRF142 25.0A, 100V, 0.1000, N-Channel Power MOSFET. 4-181 

IRF142R 25.0A, 100V, 0.1000, Avalanche Rated, N-Channel Power MOSFET. 4-181 

IRF143 25.0A, 80V, 0.1000, N-Channel Power MOSFET. 4-181 

IRF143R 25.0A, 80V, 0.1000, Avalanche Rated, N-Channel Power MOSFET. 4-181 

IRF150 40.0A, 100V, 0.0550, N-Channel Power MOSFET. 4-186 

1RF150R 40.0A, 10OV, 0.0550, Avalanche Rated, N-Channel Power MOSFET. 4-186 

IRF151 40.0A, 60V, 0,0550, N-Channel Power MOSFET. 4-186 

IRF151R 40.0A, 60V, 0.0550, Avalanche Rated, N-Channel Power MOSFET. 4-186 

IRF152 33.0A, 100V, 0.0800, N-Channel Power MOSFET. 4-186 

IRF152R 33.0A, 100V, 0.0800, Avalanche Rated, N-Channel Power MOSFET. 4-186 

IRF153 33.0A, 60V, 0.0800, N-Channel Power MOSFET. 4-186 

IRF153R 33.0A, 60V, 0.0800, Avalanche Rated, N-Channel Power MOSFET. 4-186 

IRF220 5.0A, 200V, 0.8000, N-Channel Power MOSFET. 4-191 

IRF221 5.0A, 150V, 0.8000, N-Channel Power MOSFET. 4-191 

IRF222 4.0A, 200V, 1.2000, N-Channel Power MOSFET. 4-191 

IRF223 4.0A, 150V, 1.2000, N-Channel Power MOSFET. 4-191 

IRF230 9.0A, 200V, 0.4000, N-Channel Power MOSFET. 4-196 

IRF230R 9.0A, 200V, 0.4000, Avalanche Rated, N-Channel Power MOSFET. 4-196 

IRF231 9.0A, 150V, 0.4000, N-Channel Power MOSFET. 4-196 

IRF231R 9.0A, 150V, 0.4000, Avalanche Rated, N-Channel Power MOSFET. 4-196 

IRF232 8.0A, 200V, 0.6000, N-Channel Power MOSFET. 4-196 

IRF232R 8.0A, 200V, 0.6000, Avalanche Rated, N-Channel Power MOSFET. 4-196 

IRF233 8.0A, 150V, 0.6000, N-Channel Power MOSFET. 4-196 

IRF233R 8.0A, 150V, 0.6000, Avalanche Rated, N-Channel Power MOSFET. 4-196 

IRF234 8.1 A, 250V, 0.4500, Avalanche Rated, N-Channel Power MOSFET. 4-201 

IRF235 6.5A, 250V, 0.6800, Avalanche Rated, N-Channel Power MOSFET. 4-201 

IRF236 8.1 A, 275V, 0.4500, Avalanche Rated, N-Channel Power MOSFET. 4-201 

IRF237 6.5A, 275V, 0.6800, Avalanche Rated, N-Channel Power MOSFET. 4-201 

IRF240 18.0A, 200V, 0.1800, N-Channel Power MOSFET. 4-206 
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IRF240R 18.0A, 200V, 0.180Q, Avalanche Rated, N-Channel Power MOSFET. 4-206 

IRF241 18.0A, 150V, 0.180Q, N-Channel Power MOSFET.. 4-206 

IRF241R 18.0A, 150V, 0.180Q, Avalanche Rated, N-Channel Power MOSFET. 4-206 

IRF242 16.0A, 200V, 0.220a, N-Channel Power MOSFET. 4-206 

IRF242R 16.0A, 200V, 0.220Q, Avalanche Rated, N-Channel Power MOSFET. 4-206 

IRF243 16.0A, 150V, 0.220CI, N-Channel Power MOSFET. 4-206 

IRF243R 16.0A, 150V, 0.220Q, Avalanche Rated, N-Channel Power MOSFET. 4-206 

IRF244 14.0A, 250V, 0.280^2, Avalanche Rated, N-Channel Power MOSFET. 4-211 

IRF245 13.0A, 250V, 0.340Q, Avalanche Rated, N-Channel Power MOSFET. 4-211 

IRF246 14.0A, 275V, 0.280Q, Avalanche Rated, N-Channel Power MOSFET. 4-211 

IRF247 13.0A, 275V, 0.340Q, Avalanche Rated, N-Channel Power MOSFET.. 4-211 

IRF250 30.0A, 200V, 0.085a, N-Channe! Power MOSFET. 4-216 

IRF250R 30.0A, 200V, 0.085a, Avalanche Rated, N-Channe! Power MOSFET. 4-216 

IRF251 30.0A, 150V, 0.085a, N-Channel Power MOSFET. 4-216 

IRF251R 30.0A, 150V, 0.085a, Avalanche Rated, N-Channel Power MOSFET. 4-216 

IRF252 25.0A, 200V, 0.120a, N-Channel Power MOSFET. 4-216 

IRF252R 25.0A, 200V, 0.120a, Avalanche Rated, N-Channel Power MOSFET. 4-216 

IRF253 25.0A, 150V, 0.120a, N-Channel Power MOSFET. 4-216 

IRF253R 25.0A, 150V, 0.120a, Avalanche Rated, N-Channel Power MOSFET. 4-216 

IRF254 22.OA, 250V, 0.140a, Avalanche Rated, N-Channel Power MOSFET. 4-221 

IRF255 20.0A, 250V, 0.170a, Avalanche Rated, N-Channel Power MOSFET. 4-221 

IRF256 22.0A, 275V, 0.140a, Avalanche Rated, N-Channel Power MOSFET. 4-221 

IRF257 20.0A, 275V, 0.170a, Avalanche Rated, N-Channel Power MOSFET. 4-221 

IRF320 3.3A, 400V, 1.800a, N-Channel Power MOSFET. 4-226 

IRF321 3.3A, 350V, 1.800a, N-Channel Power MOSFET. 4-226 

IRF322 2.8A, 400V, 2.500a, N-Channel Power MOSFET. 4-226 

IRF323 2.8A, 350V, 2.500a, N-Channel Power MOSFET. 4-226 

IRF330 5.5A, 400V, I.OOOa, N-Channel Power MOSFET. 4-231 

IRF330R 5.5A, 400V, I.OOOa, Avalanche Rated, N-Channel Power MOSFET. 4-231 

IRF331 5.5A, 350V, 1 .OOOa, N-Channel Power MOSFET. 4-231 

IRF331R 5.5A, 350V, 1 .OOOa, Avalanche Rated, N-Channel Power MOSFET. 4-231 

IRF332 4.5A, 400V, 1.500a, N-Channel Power MOSFET... 4-231 

IRF332R 4.5A, 400V, 1.500a, Avalanche Rated, N-Channel Power MOSFET. 4-231 

IRF333 4.5A, 350V, 1.500a, N-Channel Power MOSFET. 4-231 

IRF333R 4.5A, 350V, 1.500a, Avalanche Rated, N-Channel Power MOSFET. 4-231 

IRF340 10.0A, 400V, 0.550a, N-Channel Power MOSFET. 4-236 

IRF340R 10.0A, 400V, 0.550a, Avalanche Rated, N-Channel Power MOSFET. 4-236 
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IRF341 10.OA, 350V, 0.550Q, N-Channel Power MOSFET. 4-236 

IRF341R 10.OA, 350V, 0.550Q, Avalanche Rated, N-Channel Power MOSFET.. 4-236 

IRF342 8.3A, 400V, O.SOOQ, N-Channel Power MOSFET. 4-236 

IRF342R 8.3A, 400V, 0.800Q, Avalanche Rated, N-Channel Power MOSFET.. 4-236 

IRF343 8.3A, 350V, 0.800Q, N-Channel Power MOSFET. 4-236 

IRF343R 8.3A, 350V, 0.800Q, Avalanche Rated, N-Channel Power MOSFET. 4-236 

IRF350 15.0A, 400V, 0.300a, N-Channel Power MOSFET. 4-241 

IRF350R 15.0A, 400V, O.SOOQ, Avalanche Rated, N-Channel Power MOSFET. 4-241 

IRF351 15.0A, 350V, 0.300Q, N-Channel Power MOSFET. 4-241 

IRF351R 15.0A, 350V, 0.300Q, Avalanche Rated, N-Channel Power MOSFET. 4-241 

IRF352 13.0A, 400V, 0.400Q, N-Channel Power MOSFET. 4-241 

IRF352R 13.0A, 400V, 0.400CI, Avalanche Rated, N-Channel Power MOSFET. 4-241 

IRF353 13.0A, 350V, 0.400Q, N-Channel Power MOSFET. 4-241 

IRF353R 13.0A, 350V, 0.400^2, Avalanche Rated, N-Channel Power MOSFET. 4-241 

IRF360 25.0A, 400V, 0.200Q, Avalanche Rated, N-Channel Power MOSFET. 4-246 

IRF362 22.0A, 400V, 0.250Q, Avalanche Rated, N-Channel Power MOSFET. 4-246 

IRF420 2.5A, 500V, 3.000Q, N-Channel Power MOSFET. 4-251 

IRF421 2.5A, 450V, 3.000Q, N-Channel Power MOSFET. 4-251 

IRF422 2.2A, 500V, 4.000Q, N-Channel Power MOSFET. 4-251 

IRF423 2.2A, 450V, 4.000Q, N-Channel Power MOSFET. 4-251 

IRF430 4.5A, 500V, 1.500Q, N-Channel Power MOSFET. 4-256 

IRF430R 4.5A, 500V, 1.500Q, Avalanche Rated, N-Channel Power MOSFET. 4-256 

IRF431 4.5A, 450V, 1.500n, N-Channel Power MOSFET. 4-256 

IRF431R 4.5A, 450V, 1.500Q, Avalanche Rated, N-Channel Power MOSFET. 4-256 

IRF432 4.0A, 500V, 2.000Q. N-Channel Power MOSFET. 4-256 

IRF432R 4.0A, 500V, 2.000Q, Avalanche Rated, N-Channel Power MOSFET. 4-256 

IRF433 4.0A, 450V, 2.000Q, N-Channel Power MOSFET. 4-256 

IRF433R 4.0A, 450V, 2.000Q, Avalanche Rated, N-Channel Power MOSFET. 4-256 

IRF440 8.0A, 500V, 0.850Q, N-Channel Power MOSFET. 4-261 

IRF440R 8.0A, 500V, 0.850i2, Avalanche Rated, N-Channel Power MOSFET. 4-261 

IRF441 8.0A, 450V, 0.850Q, N-Channel Power MOSFET. 4-261 

IRF441R 8.0A, 450V, 0.850Q, Avalanche Rated, N-Channel Power MOSFET. 4-261 

IRF442 7.0A, 500V, 1.100Q, N-Channel Power MOSFET. 4-261 

IRF442R 7.0A, 500V, 1.1 OOQ, Avalanche Rated, N-Channel Power MOSFET. 4-261 

IRF443 7.0A, 450V, 1.100Q, N-Channel Power MOSFET. 4-261 

IRF443R 7.0A, 450V, 1.1 OOQ, Avalanche Rated, N-Channel Power MOSFET. 4-261 

IRF450 13.0A, 500V, 0.400Q, N-Channel Power MOSFET. 4-266 
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IRF450R 13.0A, 500V, 0.400Q, Avalanche Rated, N-Channel Power MOSFET. 4-266 

IRF451 13.0A, 450V, 0.400Q, N-Channel Power MOSFET. 4-266 

IRF451R 13.0A, 450V, 0.400Q, Avalanche Rated, N-Channel Power MOSFET. 4-266 

IRF452 11 .OA, 500V, 0.500Q, N-Channel Power MOSFET. 4-266 

IRF452R 11 .OA, 500V, 0.500Q, Avalanche Rated, N-Channel Power MOSFET. 4-266 

IRF453 11 .OA, 450V, 0.500Q, N-Channel Power MOSFET. 4-266 

IRF453R 11 .OA, 450V, 0.50012, Avalanche Rated, N-Channel Power MOSFET. 4-266 

IRF460 21 .OA, 500V, 0.27012, Avalanche Rated, N-Channel Power MOSFET. 4-271 

IRF462 19.0A, 500V, 0.35012, Avalanche Rated, N-Channel Power MOSFET. 4-271 

IRF510 5.6A, 10OV, 0.54012, N-Channel Power MOSFET. 4-276 

IRF510R 5.6A, 100V, 0.54012, Avalanche Rated, N-Channel Power MOSFET. 4-276 

IRF511 5.6A, 80V, 0.54012, N-Channel Power MOSFET. 4-276 

IRF511R 5.6A, 80V, 0.54012, Avalanche Rated, N-Channel Power MOSFET. 4-276 

IRF512 4.9A, 100V, 0.74012, N-Channel Power MOSFET. 4-276 

IRF512R 4.9A, 10OV, 0.74012, Avalanche Rated, N-Channel Power MOSFET. 4-276 

IRF513 4.9A, 80V, 0.74012, N-Channel Power MOSFET... 4-276 

IRF513R 4.9A, 80V, 0.74012, Avalanche Rated, N-Channel Power MOSFET. 4-276 

IRF520 9.2A. 10OV, 0.27012, N-Channel Power MOSFET. 4-281 

IRF520R 9.2A, 100V, 0.27012, Avalanche Rated, N-Channel Power MOSFET. 4-281 

IRF521 9.2A, 80V, 0.27012, N-Channel Power MOSFET. 4-281 

IRF521R 9.2A, 80V, 0.27012, Avalanche Rated, N-Channel Power MOSFET. 4-281 

IRF522 8.0A, 100V, 0.36012, N-Channel Power MOSFET. 4-281 

IRF522R 8.0A, 100V, 0.36012, Avalanche Rated, N-Channel Power MOSFET. 4-281 

IRF523 8.0A, 80V, 0.36012, N-Channel Power MOSFET. 4-281 

IRF523R 8.0A, 80V, 0.36012, Avalanche Rated, N-Channel Power MOSFET. 4-281 

IRF530 14.0A, 100V, 0.16012, N-Channel Power MOSFET. 4-286 

IRF530R 14.0A, 100V, 0.16012, Avalanche Rated, N-Channel Power MOSFET. 4-286 

IRF531 14.0A, 80V, 0.16012, N-Channel Power MOSFET. 4-286 

IRF531R 14.0A, 80V, 0.16012, Avalanche Rated, N-Channel Power MOSFET. 4-286 

IRF532 12.0A, 100V, 0.23012, N-Channel Power MOSFET. 4-286 

IRF532R 12.0A, 100V, 0.23012, Avalanche Rated, N-Channel Power MOSFET. 4-286 

IRF533 12.0A, 80V, 0.23012, N-Channel Power MOSFET. 4-286 

IRF533R 12.0A, 80V, 0.23012, Avalanche Rated, N-Channel Power MOSFET. 4-286 

IRF540 28.0A, 100V, 0.07712, N-Channel Power MOSFET. 4-291 

IRF540R 28.0A, 100V, 0.07712, Avalanche Rated, N-Channel Power MOSFET. 4-291 

IRF541 28.0A, 80V, 0.07712, N-Channel Power MOSFET. 4-291 

IRF541R 28.0A, 80V, 0.07712, Avalanche Rated, N-Channel Power MOSFET. 4-291 
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IBF542 25.0A, 100V. O.IOOn.N-Channel Power MOSFET. 4-291 

IRF542R 25.0A, lOOV, O.IOOn, Avalanche Rated, N-Channel Power MOSFET. 4-291 

IRF543 25.0A. 80V, 0.100a.N-Channel Power MOSFET. 4-291 

IRF543R 25.0A. 80V, 0.1000, Avalanche Rated, N-Channel Power MOSFET. 4-291 

IRF610 3.3A. 200V, 1.5000, N-Channel Power MOSFET. 4-296 

IRF610R 3.3A, 200V, 1.5000, Avalanche Rated, N-Channel Power MOSFET. 4-296 

IRF611 3.3A, 150V. 1.5000, N-Channel Power MOSFET.. 4-296 

IRF611R 3.3A, 150V, 1.5000, Avalanche Rated, N-Channel Power MOSFET.. . 4-296 

IRF612 2.6A, 200V. 2.4000, N-Channel Power MOSFET. 4-296 

IRF612R 2.6A, 200V, 2.4000, Avalanche Rated, N-Chanhel Power MOSFET. 4-296 

IRF613 2.6A, 150V, 2.4000, N-Channel Power MOSFET. 4-296 

IRF613R 2.6A, 150V, 2.4000, Avalanche Rated, N-Channel Power MOSFET. 4-296 

IRF614 2.0A, 250V, 2,0000, Avalanche Rated, N-Channel Power MOSFET. 4-301 

IRF620 5.0A, 200V, 0.8000, N-Channel Power MOSFET. 4-306 

IRF620R 6.0A. 200V, 0.8000, Avalanche Rated, N-Channel Power MOSFET. 4-306 

IRF621 5.0A. 150V, 0.8000, N-Channel Power MOSFET. 4-306 

IRF621R 5.0A, 150V, 0.8000, Avalanche Rated, N-Channel Power MOSFET. 4-306 

IRF622 4.0A, 200V. 1.2000, N-Channel Power MOSFET. 4-306 

IRF622R 4.0A, 200V, 1.2000, Avalanche Rated, N-Channel Power MOSFET. 4-306 

IRF623 4.0A. 150V, 1.2000, N-Channel Power MOSFET. 4-306 

IRF623R 4.0A, 150V. 1.2000, Avalanche Rated, N-Channel Power MOSFET. 4-306 

IRF624 3.8A, 250V. 1.1000, Avalanche Rated, N-Channel Power MOSFET. 4-311 

IRF625 3.3A, 250V, 1.5000, Avalanche Rated, N-Channel Power MOSFET. 4-311 

IRF626 3.8A, 275V, 1.10OO, Avalanche Rated, N-Channel Power MOSFET. 4-311 

IRF627 3.3A. 275V. 1.5000. Avalanche Rated, N-Channel Power MOSFET.. 4-311 

IRF630 9.0A. 200V, 0.4000, N-Channel Power MOSFET.. 4-316 

IRF630R 9.0A, 200V, 0.4000, Avalanche Rated, N-Channel Power MOSFET. 4-316 

IRF631 9.0A, 150V. 0.4000. N-Channel Power MOSFET. 4-316 

IRF631R 9.0A, 150V, 0.4000, Avalanche Rated, N-Channel Power MOSFET. 4-316 

IRF832 8.0A, 200V, 0.6000, N-Channel Power MOSFET. 4-316 

IRF632R 8.0A, 200V, 0.6000, Avalanche Rated. N-Channel Power MOSFET. 4-316 

IRF633 8.0A, 150V, 0.6000, N-Channel Power MOSFET. 4-316 

IRF633R 8.0A. 150V, 0.6000, Avalanche Rated, N-Channel Power MOSFET. 4-316 

IRF634 8.1 A, 250V, 0.4500, Avalanche Rated, N-Channel Power MOSFET. 4-321 

IRF635 6.5A. 250V, 0.6800, Avalanche Rated. N-Channel Power MOSFET. 4-321 

IRF636 8.1A, 275V, 0.4500, Avalanche Rated, N-Channel Power MOSFET. 4-321 

IRF637 6.5A. 275V, 0.6800, Avalanche Rated, N-Channel Power MOSFET. 4-321 
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IRF640 18.0A, 200V, 0.180Q, N-Channel Power MOSFET. 4-326 

IRF640R 18.0A. 200V, 0.1800, Avalanche Rated, N-Channel Power MOSFET. 4-326 

IRF641 18.0A, 150V, 0.1800, N-Channel Power MOSFET. 4-326 

IRF641R 18.0A, 150V, 0.1800, Avalanche Rated, N-Channel Power MOSFET. 4-326 

IRF642 16.0A, 200V, 0.2200, N-Channel Power MOSFET. 4-326 

IRF642R 16.0A, 200V, 0.2200, Avalanche Rated, N-Channel Power MOSFET. 4-326 

IRF643 16.0A, 150V, 0.2200, N-Channel Power MOSFET. 4-326 

IRF643R 16.0A, 150V, 0.2200, Avalanche Rated, N-Channel Power MOSFET.. 4-326 

IRF644 14.0A, 250V, 0.2800, Avalanche Rated, N-Channel Power MOSFET.. 4-331 

IRF645 13.0A, 250V, 0.3400, Avalanche Rated, N-Channel Power MOSFET.. 4-331 

IRF646 14.0A, 275V, 0.2800, Avalanche Rated, N-Channel Power MOSFET. 4-331 

IRF647 13.0A, 275V, 0.3400, Avalanche Rated, N-Channel Power MOSFET. 4-331 

IRF710 2.0A, 400V, 3.6000, N-Channel Power MOSFET. . 4-336 

IRF710R 2.0A, 400V, 3.6000, Avalanche Rated, N-Channel Power MOSFET. 4-336 

IRF711 2.0A, 350V, 3.6000, N-Channel Power MOSFET. . 4-336 

IRF711R 2.0A, 350V, 3.6000, Avalanche Rated, N-Channel Power MOSFET. 4-336 

IRF712 1.7A, 400V, 5.0000, N-Channel Power MOSFET. 4-336 

IRF712R 1.7A, 400V, 5.0000, Avalanche Rated, N-Channel Power MOSFET. 4-336 

IRF713 1.7A, 350V, 5.0000, N-Channel Power MOSFET. 4-336 

IRF713R 1.7A, 350V, 5.0000, Avalanche Rated, N-Channel Power MOSFET. 4-336 

IRF720 3.3A, 400V, 1.8000, N-Channel Power MOSFET.. 4-341 

IRF720R 3.3A, 400V, 1.8000, Avalanche Rated, N-Channel Power MOSFET.. 4-341 

IRF721 3.3A, 350V, 1.8000, N-Channel Power MOSFET. 4-341 

IRF721R 3.3A, 350V, 1.8000, Avalanche Rated, N-Channel Power MOSFET. 4-341 

IRF722 2.8A, 400V, 2.5000, N-Channel Power MOSFET.... 4-341 

IRF722R 2.8A, 400V, 2.5000, Avalanche Rated, N-Channel Power MOSFET.. 4-341 

IRF723 2.8A, 350V. 2.5000, N-Channel Power MOSFET. 4-341 

IRF723R 2.8A, 350V, 2.5000, Avalanche Rated, N-Channel Power MOSFET... 4-341 

IRF730 5.5A, 400V, 1.0000, N-Channel Power MOSFET.. 4-346 

IRF730R 5.5A, 400V, 1.0000, Avalanche Rated, N-Channel Power MOSFET... 4-346 

IRF731 5.5A, 350V, 1.0000, N-Channel Power MOSFET. 4-346 

IRF731R 5.5A, 350V, 1.0000, Avalanche Rated, N-Channel Power MOSFET. 4-346 

IRF732 4.5A, 400V, 1.5000, N-Channel Power MOSFET. 4-346 

IRF732R 4.5A, 400V, 1.5000, Avalanche Rated, N-Channel Power MOSFET.. 4-346 

IRF733 4.5A, 350V, 1.5000, N-Channel Power MOSFET. 4-346 

IRF733R 4.5A, 350V, 1.5000, Avalanche Rated, N-Channel Power MOSFET. 4-346 

IRF740 10.OA, 400V, 0.5500, N-Channel Power MOSFET.. . 4-351 
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IRF740R 10.0A, 400V, 0.550Q, Avalanche Rated, N-Channel Power MOSFET. 4-351 

IRF741 10.0A, 350V, 0.550Q, N-Channel Power MOSFET. 4-351 

IRF741R 10.0A, 350V, 0.550Q, Avalanche Rated, N-Channel Power MOSFET. 4-351 

IRF742 8.0A, 400V, O.SOOn, N-Channel Power MOSFET. 4-351 

IRF742R 8.0A, 400V, 0.800a, Avalanche Rated, N-Channel Power MOSFET. 4-351 

IRF743 8.0A, 350V, 0.800Q, N-Channel Power MOSFET. 4-351 

IRF743R 8.0A, 350V, 0.800Q, Avalanche Rated, N-Channel Power MOSFET. 4-351 
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IRF820R 2.5A, 500V, 3.00012, Avalanche Rated, N-Channel Power MOSFET. 4-356 

IRF821 2.5A, 450V, 3.00012, N-Channel Power MOSFET. 4-356 

IRF821R 2.5A, 450V, 3.00012, Avalanche Rated, N-Channel Power MOSFET. 4-356 

IRF822 2.0A, 500V, 4.00012, N-Channel Power MOSFET. 4-356 

IRF822R 2.0A, 500V, 4.000Q, Avalanche Rated, N-ChannehPower MOSFET. 4-356 

IRF823 2.0A, 450V, 4.0000, N-Channel Power MOSFET. 4-356 

IRF823R 2.0A, 450V, 4.00012, Avalanche Rated, N-Channel Power MOSFET. 4-356 

IRF830 4.5A, 500V, 1.50012, N-Channel Power MOSFET. 4-361 

IRF830R 4.5A, 500V, 1.50012, Avalanche Rated, N-Channel Power MOSFET. 4-361 

IRF831 4.5A, 450V, 1.50012, N-Channel Power MOSFET. 4-361 

IRF831R 4.5A, 450V, 1.50012, Avalanche Rated, N-Channel Power MOSFET. 4-361 

IRF832 4.0A, 500V, 2.00012, N-Channel Power MOSFET. 4-361 

IRF832R 4.0A, 500V, 2.00012, Avalanche Rated, N-Channel Power MOSFET. 4-361 

IRF833 4.0A, 450V, 2.00012, N-Channel Power MOSFET. 4-361 

IRF833R 4.0A, 450V, 2.00012, Avalanche Rated, N-Channel Power MOSFET. 4-361 

IRF840 8.0A, 500V, 0.85012, N-Channel Power MOSFET. 4-366 

IRF840R 8.0A, 500V, 0.85012, Avalanche Rated. N-Channel Power MOSFET. 4-366 

IRF841 8.0A, 450V, 0.85012, N-Channel Power MOSFET. 4-366 

IRF841R 8.0A, 450V, 0.85012, Avalanche Rated, N-Channel Power MOSFET. 4-366 

IRF842 7.0A, 500V, 1.10012, N-Channel Power MOSFET. 4-366 

IRF842R 7.0A, 500V. 1.10012, Avalanche Rated. N-Channel Power MOSFET. 4-366 

IRF843 7.0A, 450V, 1.10012, N-Channel Power MOSFET. 4-366 

IRF9130 12.0A, 100V, 0.30012, Avalanche Rated, P-Channel Power MOSFET. 5-34 

IRF9131 12.0A, 60V, 0.30012, Avalanche Rated, P-Channel Power MOSFET. 5-34 

IRF9132 10.0A, 100V, 0.40012, Avalanche Rated, P-Channel Power MOSFET. 5-34 

IRF9133 10.0A, 60V, 0.40012, Avalanche Rated, P-Channel Power MOSFET. 5-34 

IRF9140 19.0A, 100V, 0.20012, Avalanche Rated, P-Channel Power MOSFET. 5-39 

IRF9141 19.0A, 60V, 0.20012, Avalanche Rated, P-Channel Power MOSFET. 5-39 

IRF9142 15.0A, 100V, 0.30012, Avalanche Rated, P-Channel Power MOSFET. 5-39 
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IRF9143 15.0A, 60V, 0.300Q, Avalanche Rated, P-Channel Power MOSFET. 5-39 

IRF9150 25.0A, 100V, 0.150Q, Avalanche Rated, P-Channel Power MOSFET. 5-44 

IRF9151 25.0A, 60V, 0.150Q, Avalanche Rated, P-Channel Power MOSFET.. . 5-44 

IRF9230 6.5A, 200V, 0.800Q, Avalanche Rated, P-Channel Power MOSFET. 5-50 

IRF9231 6.5A, 150V, 0.800Q, Avalanche Rated, P-Channel Power MOSFET. 5-50 

1RF9232 5.5A, 200V, 1.2000, Avalanche Rated, P-Channel Power MOSFET. 5-50 

IRF9233 5.5A, 150V, 1.2000, Avalanche Rated, P-Channel Power MOSFET. 5-50 

IRF9240 11 .OA, 200V, 0.5000, Avalanche Rated, P-Channel Power MOSFET. 5-55 

IRF9241 11.0A, 150V, 0.5000, Avalanche Rated, P-Channel Power MOSFET. 5-55 

IRF9242 9.0A, 200V, 0.7000, Avalanche Rated, P-Channel Power MOSFET. 5-55 

IRF9243 9.0A, 150V, 0.7000, Avalanche Rated, P-Channel Power MOSFET. 5-55 

IRF9510 3.0A, 100V, 1.2000, Avalanche Rated, P-Channel Power MOSFET. 5-60 

IRF9511 3.0A, 60V, 1.2000, Avalanche Rated, P-Channel Power MOSFET. 5-60 

IRF9512 2.5A, 100V, 1.6000, Avalanche Rated, P-Channel Power MOSFET. 5-60 

IRF9513 2.5A, 60V, 1.6000, Avalanche Rated, P-Channel Power MOSFET. 5-60 

IRF9520 6.0A, 100V, 0.6000, Avalanche Rated, P-Channel Power MOSFET. 5-65 

IRF9521 6.0A, 60V, 0.6000, Avalanche Rated, P-Channel Power MOSFET. 5-65 

IRF9522 5.0A, 100V, 0.8000, Avalanche Rated, P-Channel Power MOSFET. 5-65 

IRF9523 5.0A, 60V, 0.8000, Avalanche Rated, P-Channel Power MOSFET. 5-65 

IRF9530 12.0A, 100V, 0.3000, Avalanche Rated, P-Channel Power MOSFET. 5-70 

IRF9531 12.0A, 60V, 0.3000, Avalanche Rated, P-Channel Power MOSFET. 5-70 

IRF9532 10.0A, 100V, 0.4000, Avalanche Rated, P-Channel Power MOSFET.. 5-70 

IRF9533 10.0A, 60V, 0.4000, Avalanche Rated, P-Channel Power MOSFET .. 5-70 

IRF9540 19.0A, 100V, 0.2000, Avalanche Rated, P-Channel Power MOSFET. 5-76 

IRF9541 19.0A, 60V, 0.2000, Avalanche Rated, P-Channel Power MOSFET. 5-76 

IRF9542 15.0A, 100V, 0.3000, Avalanche Rated, P-Channel Power MOSFET. 5-76 

IRF9543 15.0A, 60V, 0.3000, Avalanche Rated, P-Channel Power MOSFET. 5-76 

IRF9620 3.5A, 200V, 1.5000, Avalanche Rated, P-Channel Power MOSFET. 5-80 

IRF9621 3.5A, 150V, 1.5000, Avalanche Rated, P-Channel Power MOSFET. 5-80 

IRF9622 3.0A, 200V, 2.4000, Avalanche Rated, P-Channel Power MOSFET .. 5-80 

IRF9623 3.0A, 150V, 2.4000, Avalanche Rated, P-Channel Power MOSFET. 5-80 

IRF9630 6.5A, 200V, 0.8000, Avalanche Rated, P-Channel Power MOSFET. 5-85 

IRF9631 6.5A, 150V, 0.8000, Avalanche Rated, P-Channel Power MOSFET. 5-85 

IRF9632 5.5A, 200V, 1.2000, Avalanche Rated, P-Channel Power MOSFET. 5-85 

IRF9633 5.5A, 150V, 1.2000, Avalanche Rated, P-Channel Power MOSFET. 5-85 

IRF9640 11 .OA, 200V, 0.5000, Avalanche Rated, P-Channel Power MOSFET. 5-90 

IRF9641 11 .OA, 150V, 0.5000, Avalanche Rated, P-Channel Power MOSFET. 5-90 
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IRF9642 9.0A, 200V, 0.700Q, Avalanche Rated, P*Channel Power MOSFET. 5-90 

IRF9643 9.0A, 150V, 0.700Q, Avalanche Rated, P-Channel Power MOSFET. 5-90 

IRFAC40 6.2A, 600V, 1.200Q, Avalanche Rated, N-Channel Power MOSFET.. 4-371 

IRFAC42 5.4A, 600V, 1.600Q, Avalanche Rated, N-Channel Power MOSFET. 4-371 

IRFBC40 6.2A, 600V, 1.200Q, Avalanche Rated, N-Channel Power MOSFET. 4-377 

IRFBC42 5.4A, 600V, 1.600Q, Avalanche Rated, N-Channel Power MOSFET. 4-377 

IRFD110 1.0A, 100V, 0.600Q, N-Channel Power MOSFET. 4-383 
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IRFD111 1 .OA, 80V, 0.600Q, N-Channel Power MOSFET. 4-383 

IRFD111R 1 .OA, 80V, 0.600^2, Avalanche Rated, N-Channel Power MOSFET. 4-383 

IRFD112 0.8A, 100V, 0.800Q, N-Channel Power MOSFET. 4-383 

IRFD112R 0.8A, 100V, 0.800Q, Avalanche Rated, N-Channel Power MOSFET. 4-383 

IRFD113 0.8A, 80V, 0.800Q, N-Channel Power MOSFET. 4-383 

IRFD113R 0.8A, 80V, O.SOOQ, Avalanche Rated, N-Channel Power MOSFET. 4-383 

IRFD120 1.3A, 100V, 0.300Q, N-Channel Power MOSFET. 4-388 

IRFD120R 1.3A, 100V, 0.300Q, Avalanche Rated, N-Channel Power MOSFET. 4-388 

IRFD121 1.3A, 80V, 0.300a, N-Channel Power MOSFET. 4-388 

IRFD121R 1.3A, 80V, 0.300Q, Avalanche Rated, N-Channel Power MOSFET. 4-388 

IRFD122 1.1A, 100V, 0.400Q, N-Channel Power MOSFET. 4-388 

IRFD122R 1.1A, 100V, 0.400Q, Avalanche Rated, N-Channel Power MOSFET. 4-388 

IRFD123 1.1A, 80V, 0.400Q, N-Channel Power MOSFET. 4-388 

IRFD123R 1.1 A, 80V, 0.400Q, Avalanche Rated, N-Channel Power MOSFET. 4-388 

IRFD1Z0 0.5A, 100V, 2.400Q, N-Channel Power MOSFET. 4-393 

IRFD1Z1 0.5A, 60V, 2.400Q, N-Channel Power MOSFET. 4-393 

IRFD1Z2 0.4A, 100V, 3.2000, N-Channel Power MOSFET. 4-393 

IRFD1Z3 0.4A, 60V, 3.2000, N-Channel Power MOSFET. 4-393 

IRFD210 0.6A, 200V, 1.5000, N-Channel Power MOSFET. 4-398 

IRFD210R 0.6A, 200V, 1.5000, Avalanche Rated, N-Channel Power MOSFET. 4-398 

IRFD211 0.6A, 150V, 1.5000, N-Channel Power MOSFET. 4-398 

IRFD211R 0.6A, 150V, 1.5000, Avalanche Rated, N-Channel Power MOSFET. 4-398 

IRFD212 0.5A, 200V, 2.4000, N-Channel Power MOSFET. 4-398 

IRFD212R 0.5A, 200V, 2.4000, Avalanche Rated, N-Channel Power MOSFET. 4-398 

IRFD213 0.5A, 150V, 2.4000, N-Channel Power MOSFET. 4-398 

IRFD213R 0.5A, 150V, 2.4000, Avalanche Rated, N-Channel Power MOSFET. 4-398 

IRFD220 0.8A, 200V, 0.8000, N-Channel Power MOSFET. 4-403 

IRFD220R 0.8A, 200V, 0.8000, Avalanche Rated, N-Channel Power MOSFET. 4-403 

IRFD221 0.8A, 150V, 0.8000, N-Channel Power MOSFET. 4-403 
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IRFD221R 0.8A, 150V, 0.800Q. Avalanche Rated, N-Channel Power MOSFET. 4-403 

IRFD222 0.7A, 200V, 1.200Q, N-Channel Power MOSFET. 4-403 

IRFD222R 0.7A, 200V, 1.200Q, Avalanche Rated, N-Channel Power MOSFET. 4-403 

IRFD223 OJA, 150V, 1.200Q, N-Channel Power MOSFET. 4-403 

IRFD223R OJA, 150V, 1.200Q, Avalanche Rated. N-Channel Power MOSFET. 4-403 

IRFD2Z0 0.3A, 200V, 5.000^, N-Channel Power MOSFET. 4-408 

1RFD2Z1 0.3A, 150V, 5.000^2, N-Channel Power MOSFET. 4-408 

IRFD2Z2 0.3A, 200V, 6.500Q, N-Channel Power MOSFET. 4-408 

IRFD2Z3 0.3A, 150V, 6.500Q, N-Channel Power MOSFET. 4-408 

IRFD310 0.4A, 400V, 3.600Q, N-Channel Power MOSFET. 4-413 

IRFD310R 0.4A, 400V, 3.600Q, Avalanche Rated, N-Channel Power MOSFET. 4-413 

1RFD311 0.4A, 350V, 3.600n, N-Channel Power MOSFET. 4-413 

IRFD311R 0.4A, 350V, 3.600Q, Avalanche Rated, N-Channel Power MOSFET. 4-413 

IRFD312 0.3A, 400V. 5.000Q, N-Channel Power MOSFET. 4-413 

IRFD312R 0.3A, 400V, 5.000n, Avalanche Rated, N-Channel Power MOSFET. 4-413 

IRFD313 0.3A, 350V, 5.Q00Q, N-Channel Power MOSFET. 4-413 

IRFD313R 0.3A, 350V, 5.000Q, Avalanche Rated, N-Channel Power MOSFET. 4-413 

IRFD320 0.5A, 400V, 1.800n, N-Channel Power MOSFET. 4-418 

IRFD320R 0.5A, 400V, 1.800Q, Avalanche Rated, N-Channel Power MOSFET. . 4-418 

IRFD321 0.5A, 350V, 1.800Q, N-Channel Power MOSFET. 4-418 

IRFD321R 0.5A, 350V, 1.800^, Avalanche Rated, N-Channel Power MOSFET. 4-418 

IRFD322 0.4A, 400V, 2.500Q, N-Channel Power MOSFET. 4-418 

IRFD322R 0.4A, 400V, 2.500Q, Avalanche Rated, N-Channel Power MOSFET. 4-418 

IRFD323 0.4A, 350V, 2.500Q, N-Channel Power MOSFET. 4-418 

IRFD323R 0.4A, 350V, 2.500n, Avalanche Rated, N-Channel Power MOSFET. 4-418 

IRFD9110 OJA, 100V, ^.20QQ, Avalanche Rated. P-Channel Power MOSFET. 5-95 

IRFD9113 0.6A, 60V, 1.600Q, Avalanche Rated, P-Channel Power MOSFET. 5-95 

IRFD9120 1.0A, 100V, 0.600Q, Avalanche Rated. P-Channel Power MOSFET. 5-100 

IRFD9123 0.8A, 60V, 0.800Q, Avalanche Rated, P-Channel Power MOSFET .. 5-100 

IRFD9220 0.6A, 200V, ^.500Q, Avalanche Rated, P-Channel Power MOSFET. 5-105 

IRFD9223 0.5A, 150V, 2.400Q, Avalanche Rated, P-Channel Power MOSFET. 5-105 

IRFF110 3.5A, 100V, 0.600Q, N-Channel Power MOSFET. 4-423 

IRFF110R 3.5A, 100V, 0.600Q, Avalanche Rated, N-Channel Power MOSFET. 4-423 

IRFF111 3.5A, 80V, 0.600Q, N-Channel Power MOSFET.. 4-423 

IRFF111R 3.5A, 80V, 0.600Q, Avalanche Rated, N-Channel Power MOSFET. 4-423 

IRFF112 3.0A, 10OV, 0.800Q, N-Channel Power MOSFET. 4-423 

IRFF112R 3.0A, 100V, 0.800Q, Avalanche Rated, N-Channel Power MOSFET. 4-423 
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3.0A, 80V, 0.800Q, N-Channel Power MOSFET. 4-423 

3.0A, 80V, 0.800Q, Avalanche Rated, N-Channel Power MOSFET. 4-423 

6.0A, 10OV, 0.300Q, N-Channel Power MOSFET. 4-428 

6.0A, 100V, 0.300Q, Avalanche Rated, N-Channel Power MOSFET. 4-428 

6.0A, 80V, 0.300Q, N-Channel Power MOSFET. 4-428 

6.0A, 80V, 0.300Q, Avalanche Rated, N-Channel Power MOSFET. 4-428 

5.0A, 10OV, 0.400Q, N-Channel Power MOSFET. 4-428 

5.0A, 100V, 0.400Q, Avalanche Rated, N-Channel Power MOSFET. 4-428 

5.0A, 80V, 0.400Q, N-Channel Power MOSFET. 4-428 

5.0A, 80V, 0.400Q, Avalanche Rated, N-Channel Power MOSFET. 4-428 

8.0A, 10OV, 0.180Q, N-Channel Power MOSFET. 4-433 

8.0A, 100V, 0.180Q, Avalanche Rated, N-Channel Power MOSFET. 4-433 

8.0A, 80V, 0.180n, N-Channel Power MOSFET. 4-433 

8.0A, 80V, 0.180Q, Avalanche Rated, N-Channel Power MOSFET. 4-433 

7.0A, 100V, 0.250Q, N-Channel Power MOSFET. 4-433 

7.0A, 100V, 0.250Q, Avalanche Rated, N-Channel Power MOSFET. 4-433 

7.0A, 80V, 0.250Q, N-Channel Power MOSFET. 4-433 

7.0A, 80V, 0.250Q, Avalanche Rated, N-Channel Power MOSFET. 4-433 

2.2A, 200V, 1.500Q, N-Channel Power MOSFET. 4-438 

2.2A, 200V, 1.500Q, Avalanche Rated, N-Channel Power MOSFET. 4-438 

2.2A, 150V, 1.500Q, N-Channel Power MOSFET. 4-438 

2.2A, 150V, 1.500Q, Avalanche Rated, N-Channel Power MOSFET. 4-438 

1.8A, 200V, 2.400Q, N-Channel Power MOSFET. 4-438 

1.8A, 200V, 2.400Q, Avalanche Rated, N-Channel Power MOSFET. 4-438 

1.8A, 150V, 2.400Q, N-Channel Power MOSFET. 4-438 

1.8A, 150V, 2.400Q, Avalanche Rated, N-Channel Power MOSFET. 4-438 

3.5A, 200V, 0.800Q, N-Channel Power MOSFET. 4-443 

3.5A, 200V, 0.800Q, Avalanche Rated, N-Channel Power MOSFET. 4-443 

3.5A, 150V, 0.800Q, N-Channel Power MOSFET. 4-443 

3.5A, 150V, 0.800Q, Avalanche Rated, N-Channel Power MOSFET. 4-443 

3.0A, 200V, 1.200Q, N-Channel Power MOSFET. 4-443 

3.0A, 200V, 1.200Q, Avalanche Rated, N-Channel Power MOSFET. 4-443 

3.0A, 150V, 1.200Q, N-Channel Power MOSFET. 4-443 

3.0A, 150V, 1.200Q, Avalanche Rated, N-Channel Power MOSFET.. 4-443 

5.5A, 200V, 0.400Q, N-Channel Power MOSFET. 4-448 

5.5A, 200V, 0.400Q, Avalanche Rated, N-Channel Power MOSFET. 4-448 

5.5A, 150V, 0.4000, N-Channel Power MOSFET. 4-448 
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IRFF231R 5.5A, 150V, 0.400i2, Avalanche Rated, N-Channel Power MOSFET. 4-448 

IRFF232 4.5A, 200V, 0.600Q, N-Channel Power MOSFET. 4-448 

IRFF232R 4.5A, 200V, 0.600^, Avalanche Rated, N-Channel Power MOSFET. 4-448 

IRFF233 4.5A, 150V, 0.600Q, N-Channel Power MOSFET. 4-448 

IRFF233R 4.5A, 150V, 0.600Q, Avalanche Rated, N-Channel Power MOSFET. 4-448 

IRFF310 1.4A, 400V, 3.600Q, N-Channel Power MOSFET. 4-453 

IRFF310R 1.4A, 400V, 3.600Q, Avalanche Rated, N-Channel Power MOSFET.. 4-453 

IRFF311 1.4A, 350V, 3.600Q, N-Channel Power MOSFET. 4-453 

IRFF311R 1.4A, 350V, 3.600Q, Avalanche Rated, N-Channel Power MOSFET. 4-453 

IRFF312 1.2A, 400V, 5.000Q, N-Channel Power MOSFET. 4-453 

IRFF312R 1.2A, 400V, 5.000Q, Avalanche Rated, N-Channel Power MOSFET. 4-453 

IRFF313 1.2A, 350V, 5.000Q, N-Channel Power MOSFET. 4-453 

IRFF313R 1.2A, 350V, 5.000Q, Avalanche Rated, N-Channel Power MOSFET. 4-453 

IRFF320 2.5A, 400V, 1.800Q, N-Channel Power MOSFET. 4-458 

IRFF320R 2.5A, 400V, 1.800Q, Avalanche Rated, N-Channel Power MOSFET. 4-458 

IRFF321 2.5A, 350V, 1.800Q, N-Channel Power MOSFET. 4-458 

IRFF321R 2.5A, 350V, 1.800Q, Avalanche Rated, N-Channel Power MOSFET. 4-458 

IRFF322 2.0A, 400V, 2.500Q, N-Channel Power MOSFET. 4-458 

IRFF322R 2.0A, 400V, 2.500Q, Avalanche Rated, N-Channel Power MOSFET. 4-458 

IRFF323 2.0A, 350V, 2.500Q, N-Channel Power MOSFET. 4-458 

IRFF323R 2.0A, 350V, 2.500^, Avalanche Rated, N-Channel Power MOSFET. 4-458 

IRFF330 3.5A, 400V, 1.0000, N-Channel Power MOSFET. 4-463 

IRFF330R 3.5A, 400V, 1.0000, Avalanche Rated, N-Channel Power MOSFET. 4-463 

IRFF331 3.5A, 350V, 1.0000, N-Channel Power MOSFET. 4-463 

IRFF331R 3.5A, 350V, 1.0000, Avalanche Rated, N-Channel Power MOSFET. 4-463 

IRFF332 3.0A, 400V, 1.5000, N-Channel Power MOSFET. 4-463 

IRFF332R 3.0A, 400V, 1.5000, Avalanche Rated, N-Channel Power MOSFET. 4-463 

IRFF333 3.0A, 350V, 1.5000, N-Channel Power MOSFET. 4-463 

IRFF333R 3.0A, 350V, 1.5000, Avalanche Rated, N-Channel Power MOSFET. 4-463 

IRFF420 1.6A, 500V, 3.0000, N-Channel Power MOSFET. 4-468 

IRFF420R 1.6A, 500V, 3.0000, Avalanche Rated, N-Channel Power MOSFET. 4-468 

IRFF421 1.6A, 450V, 3.0000, N-Channel Power MOSFET. 4-468 

IRFF421R 1.6A, 450V, 3.0000, Avalanche Rated, N-Channel Power MOSFET. 4-468 

IRFF422 1.4A, 500V, 4.0000, N-Channel Power MOSFET. 4-468 

IRFF422R 1.4A, 500V, 4.0000, Avalanche Rated, N-Channel Power MOSFET. 4-468 

IRFF423 1.4A, 450V, 4.0000, N-Channel Power MOSFET. 4-468 

IRFF423R 1.4A, 450V, 4.0000, Avalanche Rated, N-Channel Power MOSFET. 4-468 
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IRFF430 2.8A, 500V, 1.500Q, N-Channel Power MOSFET. 4-473 

IRFF430R 2.8A, 500V, 1.500Q, Avalanche Rated, N-Channe! Power MOSFET. 4-473 

IRFF431 2.8A, 450V, 1.500Q, N-Channel Power MOSFET. 4-473 

IRFF431R 2.8A, 450V, 1.500Q, Avalanche Rated, N-Channel Power MOSFET. 4-473 

IRFF432 2.3A, 500V, 2.000Q, N-Channel Power MOSFET. 4-473 

IRFF432R 2.3A, 500V, 2.000Q, Avalanche Rated, N-Channel Power MOSFET. 4-473 

IRFF433 2.3A, 450V, 2.000Q, N-Channel Power MOSFET. 4-473 

IRFF433R 2.3A, 450V, 2.000Q, Avalanche Rated, N-Channel Power MOSFET. 4-473 

IRFF9120 4.0A, 100V, 0.600Q, Avalanche Rated, P-Channel Power MOSFET. 5-110 

IRFF9121 4.0A, 60V, 0.600Q, Avalanche Rated, P-Channel Power MOSFET. 5-110 

IRFF9122 3.5A, 100V, 0.800Q, Avalanche Rated, P-Channel Power MOSFET. 5-110 

IRFF9123 3.5A, 60V, 0.800^2, Avalanche Rated, P-Channel Power MOSFET. 5-110 

IRFF9130 6.5A, 100V, 0.300Q, Avalanche Rated, P-Channel Power MOSFET. 5-115 

IRFF9131 6.5A, 60V, 0.300Q, Avalanche Rated, P-Channel Power MOSFET. 5-115 

IRFF9132 5.5A, 100V, 0.400Q, Avalanche Rated, P-Channel Power MOSFET. 5-115 

IRFF9133 5.5A, 60V, 0.400C>, Avalanche Rated, P-Channel Power MOSFET. 5-115 

IRFF9220 2.5A, 200V, 1.500Q, Avalanche Rated, P-Channel Power MOSFET. 5-120 

IRFF9221 2.5A, 150V, 1.500Q, Avalanche Rated, P-Channel Power MOSFET. 5-120 

IRFF9222 2.0A, 200V, 2.400Q, Avalanche Rated, P-Channel Power MOSFET. 5-120 

IRFF9223 2.0A, 150V, 2.400Q, Avalanche Rated, P-Channel Power MOSFET. 5-120 

IRFF9230 4.0A, 200V, 0.800Q, Avalanche Rated, P-Channel Power MOSFET. 5-125 

IRFF9231 4.0A, 150V, 0.800Q, Avalanche Rated, P-Channel Power MOSFET. 5-125 

IRFF9232 3.5A, 200V, 1.200n, Avalanche Rated, P-Channel Power MOSFET. 5-125 

IRFF9233 3.5A, 150V, 1.200Q, Avalanche Rated, P-Channel Power MOSFET. 5-125 

IRFP140 31.OA, 100V, 0.077Q, Avalanche Rated, N-Channel Power MOSFET. 4-478 

IRFP141 31 .OA, 80V, 0.077Q, Avalanche Rated, N-Channel Power MOSFET. 4-478 

IRFP142 27.0A, 100V, 0.099Q, Avalanche Rated, N-Channel Power MOSFET. .. 4-478 

IRFP143 27.0A, 80V, 0.099^2, Avalanche Rated, N-Channel Power MOSFET. 4-478 

IRFP150 40.0A, 100V, 0.055Q, N-Channel Power MOSFET. 4-483 

IRFP150R 40.0A, 100V, 0.055Q, Avalanche Rated, N-Channel Power MOSFET. 4-483 

IRFP151 40.0A, 60V, 0.055Q, N-Channel Power MOSFET. 4-483 

IRFP151R 40.0A, 60V, 0.055Q, Avalanche Rated, N-Channel Power MOSFET. 4-483 

IRFP152 34.0A, 100V, 0.080Q, N-Channel Power MOSFET. 4-483 

IRFP152R 34.0A, 10OV, 0.080Q, Avalanche Rated, N-Channel Power MOSFET. 4-483 

IRFP153 34.0A, 60V, 0.080Q, N-Channel Power MOSFET. 4-483 

IRFP153R 34.0A, 60V, 0.080Q, Avalanche Rated, N-Channel Power MOSFET. 4-483 

IRFP240 20.0A, 200V, 0.180Q, Avalanche Rated, N-Channel Power MOSFET. 4-488 
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IRFP241 20.0A, 150V, 0.180Q, Avalanche Rated, N-Channe! Power MOSFET. 4-488 

IRFP242 18.0A, 200V, 0.220a, Avalanche Rated, N-Channel Power MOSFET. 4-488 

IRFP243 18.0A, 150V, 0.220Q, Avalanche Rated, N-Channel Power MOSFET. 4-488 

IRFP244 15.0A, 250V, 0.280Q, Avalanche Rated, N-Channel Power MOSFET. 4-493 

IRFP245 14.0A, 250V, 0.340Q, Avalanche Rated, N-Channel Power MOSFET. 4-493 

IRFP246 15.0A, 275V, 0.280Q, Avalanche Rated, N-Channel Power MOSFET. 4-493 

IRFP247 14.0A, 275V, 0.340Q, Avalanche Rated, N-Channel Power MOSFET. 4-493 

IRFP250 33.0A, 200V, 0.085D, N-Channel Power MOSFET. 4-498 

IRFP250R 33.0A, 200V, 0.085Q, Avalanche Rated, N-Channel Power MOSFET. 4-498 

IRFP251 33.0A, 150V, 0.085Q, N-Channel Power MOSFET. 4-498 

IRFP251R 33.0A, 150V, 0.085Q, Avalanche Rated, N-Channel Power MOSFET. 4-498 

IRFP252 27.0A, 200V, 0.120Q, N-Channel Power MOSFET. 4-498 

IRFP252R 27.0A, 200V, 0.120Q, Avalanche Rated, N-Channel Power MOSFET. 4-498 

IRFP253 27.0A, 150V, 0.120Q, N-Channel Power MOSFET. 4-498 

IRFP253R 27.0A, 150V, 0.120Q, Avalanche Rated, N-Channel Power MOSFET. 4-498 

IRFP254 23.0A, 250V, 0.140Q, Avalanche Rated, N-Channel Power MOSFET. 4-503 

IRFP255 21 .OA, 250V, 0.170Q, Avalanche Rated, N-Channel Power MOSFET. 4-503 

IRFP256 23.0A, 275V, 0.140Q, Avalanche Rated, N-Channel Power MOSFET. 4-503 

IRFP257 21 .OA, 275V, 0.170Q, Avalanche Rated, N-Channel Power MOSFET. 4-503 

IRFP340 11 .OA, 400V, 0.550Q, Avalanche Rated, N-Channel Power MOSFET. 4-508 

IRFP341 11 .OA, 350V, 0.550Q, Avalanche Rated, N-Channel Power MOSFET. 4-508 

IRFP342 8.7A, 400V, 0.800Q, Avalanche Rated, N-Channel Power MOSFET. 4-508 

IRFP343 8.7A, 350V, 0.800Q, Avalanche Rated, N-Channel Power MOSFET. 4-508 

IRFP350 16.0A, 400V, 0.300Q, N-Channel Power MOSFET. 4-513 

IRFP350R 16.0A, 400V, 0.300Q, Avalanche Rated, N-Channel Power MOSFET. 4-513 

IRFP351 16.0A, 350V, 0.300Q, N-Channel Power MOSFET. 4-513 

IRFP351R 16.0A, 350V, 0.300Q, Avalanche Rated, N-Channel Power MOSFET. 4-513 

IRFP352 14.0A, 400V, 0.400Q, N-Channel Power MOSFET. 4-513 

IRFP352R 14.0A, 400V, 0.400Q, Avalanche Rated, N-Channel Power MOSFET. 4-513 

IRFP353 14.0A, 350V, 0.400Q, N-Channel Power MOSFET. 4-513 

IRFP353R 14.0A, 350V, 0.400Q, Avalanche Rated, N-Channel Power MOSFET. 4-513 

IRFP360 23.0A, 400V, 0.200Q, Avalanche Rated, N-Channel Power MOSFET. 4-518 

IRFP362 20.0A, 400V, 0.250^2, Avalanche Rated, N-Channel Power MOSFET. 4-518 

IRFP440 8.8A, 500V, 0.850Q, Avalanche Rated, N-Channel Power MOSFET. 4-523 

IRFP441 8.8A, 450V, 0.850Q, Avalanche Rated, N-Channel Power MOSFET. 4-523 

IRFP442 7.7A, 500V, 1.100Q, Avalanche Rated, N-Channel Power MOSFET. 4-523 

IRFP443 7.7A, 450V, 1.1 OOQ, Avalanche Rated, N-Channel Power MOSFET.4-523 
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IRFP450 14.0A, 500V, 0.400Q, N-Channel Power MOSFET. 4-528 

iRFP450R 14.0A, 500V, 0.400Q, Avalanche Rated, N-Channel Power MOSFET. 4-528 

IRFP451 14.0A, 450V, 0.400Q, N-Channel Power MOSFET. 4-528 

IRFP451R 14.0A, 450V, 0.400Q, Avalanche Rated, N-Channel Power MOSFET. 4-528 

IRFP452 12.0A, 500V, 0.500Q, N-Channel Power MOSFET. 4-528 

IRFP452R 12.0A, 500V, 0.500Q, Avalanche Rated, N-Channel Power MOSFET. 4-528 

IRFP453 12.0A, 450V, 0.500Q, N-Channel Power MOSFET. 4-528 


1 


IRFP460 20.0A, 500V, 0.270Q, Avalanche Rated, N-Channel Power MOSFET. 4-533 

IRFP462 17.0A, 500V, 0,350Q, Avalanche Rated, N-Channel Power MOSFET. 4-533 

IRFP9140 19.0A, 100V, 0.200Q, Avalanche Rated, P-Channel Power MOSFET. 5-130 

IRFP9141 19.0A, 60V, 0.200Q, Avalanche Rated, P-Channel Power MOSFET. 5-130 

IRFP9142 16.0A, 100V, 0.300Q, Avalanche Rated, P-Channel Power MOSFET. 5-130 

IRFP9143 16.0A, GOV, 0.300Q, Avalanche Rated, P-Channel Power MOSFET. 5-130 

iRFP9150 25.0A, 100V, 0.150Q, Avalanche Rated, P-Channel Power MOSFET. 5-135 

IRFP9151 25.0A, 60V, 0.150Q, Avalanche Rated, P-Channel Power MOSFET. 5-135 

IRFP9240 12.0A, 200V, 0.500Q, Avalanche Rated, P-Channel Power MOSFET. 5-140 

IRFP9241 12.0A, 150V, 0.500Q, Avalanche Rated, P-Channel Power MOSFET. 5-140 

IRFP9242 10.0A, 200V, 0.700a, Avalanche Rated, P-Channel Power MOSFET. 5-140 

IRFP9243 10.0A, 150V, 0.700Q, Avalanche Rated, P-Channel Power MOSFET. 5-140 

IRFPC40 6.8A, 600V, 1.200Q, Avalanche Rated, N-Channel Power MOSFET. 4-538 

IRFPC42 5.9A, 600V, 1.600Q, Avalanche Rated, N-Channel Power MOSFET. 4-538 

IRFPG40 4.3A, 10OOV, 3.500Q, Avalanche Rated, N-Channel Power MOSFET. 4-544 

IRFPG42 3.9A, 10OOV, 4.20QQ, Avalanche Rated, N-Channel Power MOSFET. 4-544 

IRFR110 4.7A, 100V, 0.540Q, Avalanche Rated, N-Channel Power MOSFET. 4-549 

IRFR120 8.4A, 100V, 0.270Q, Avalanche Rated, N-Channel Power MOSFET. 4-555 

IRFR121 8.4A, 80V, 0.270Q, Avalanche Rated, N-Channel Power MOSFET. 4-555 

IRFR214 2.2A, 250V, 2.000Q, Avalanche Rated, N-Channel Power MOSFET. 4-560 

IRFR220 4.6A, 200V, 0.800Q, Avalanche Rated, N-Channel Power MOSFET. 4-565 

IRFR221 4.6A, 150V, 0.800Q, Avalanche Rated, N-Channel Power MOSFET. 4-565 

IRFR222 3.8A, 200V, 1.200Q, Avalanche Rated, N-Channel Power MOSFET. 4-565 

IRFR320 3.1 A, 400V, 1.800Q, Avalanche Rated, N-Channel Power MOSFET. 4-570 

IRFR321 3.1 A, 350V, 1.800Q, Avalanche Rated, N-Channel Power MOSFET. 4-570 

IRFR322 2.6A, 400V, 2.500Q, Avalanche Rated, N-Channel Power MOSFET. 4-570 

IRFR410 1.5A, 500V, 7.000Q, Avalanche Rated, N-Channel Power MOSFET. 4-575 

IRFR420 2.5A, 500V, 3.000Q, Avalanche Rated, N-Channel Power MOSFET. 4-580 

IRFR421 2.5A, 450V, 3.000Q, Avalanche Rated, N-Channel Power MOSFET. 4-580 
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IRFR422 2.2A, 500V, 4.000Q. Avalanche Rated. N-Channel Power MOSFET. 4-580 

IRFR9110 3.1A, 100V, 1.200Q, Avalanche Rated, P-Channel Power MOSFET. - 4-3 

IRFR9120 5.6A, 100V, 0.600Q, Avalanche Rated. P-Channel Power MOSFET.. - 4-9 

IRFR9220 3.6A,200V,1.500Q, Avalanche Rated, P-Channel Power MOSFET..... - 4-15 

IRFU110 4.7A, 10OV, 0.5400, Avalanche Rated, N-Channel Power MOSFET. 4-549 

IRFU120 8.4A, 100V, 0.270Q, Avalanche Rated, N-Channel Power MOSFET. . 4-555 - 

IRFU121 8.4A, 80V. 0.2700, Avalanche Rated, N-Channel Power MOSFET.. 4-555 

IRFU214 2.2A, 250V, 2.0000, Avalanche Rated, N-Channel Power MOSFET. 4-560 

1RFU220 4.6A, 200V, 0.8000, Avalanche Rated, N-Channel Power MOSFET. 4-565 

IRFU221 4.6A, 150V, 0.8000, Avalanche Rated, N-Channel Power MOSFET. 4-565 

IRFU222 3.8A. 200V, 1.2000, Avalanche Rated, N-Channel Power MOSFET. 4-565 

IRFU320 3.1A, 400V, 1.8000, Avalanche Rated, N-Channel Power MOSFET.. 4-570 

IRFU321 3.1 A, 350V, 1.8000, Avalanche Rated, N-Channel Power MOSFET. 4-570 

IRFU322 2.6A, 400V, 2.5000, Avalanche Rated, N-Channel Power MOSFET. 4-570 

IRFU410 1.5A, 500V, 7.0000, Avalanche Rated, N-Channel Power MOSFET. 4-575 

IRFU420 2.5A, 500V, 3.0000, Avalanche Rated. N-Channel Power MOSFET.. 4-580 

IRFU421 2.5A, 450V, 3.0000, Avalanche Rated, N-Channel Power MOSFET.. 4-580 

IRFU422 2.2A, 500V, 4.0000, Avalanche Rated. N-Channel Power MOSFET. 4-580 

IRFU9110 3.1A, 100V, 1.2000, Avalanche Rated, P-Channel Power MOSFET. - 4-3 

IRFU9120 5.6A, 100V, 0.6000, Avalanche Rated, P-Channel Power MOSFET.. - 4-9 

IRFU9220 3.6A,200V, 1.5000, Avalanche Rated, P-Channel Power MOSFET. - 4-15 

RF1K49086 3.5A, 30V, 0.0600, Avalanche Rated, Dual N-Channel Power MOSFET. - 7-3 

V 

RF1K49088 3.5A, 30V, 0.0600, Avalanche Rated, Dual N-Channel Power MOSFET. - 7-10 

RF1K49090 3.5A, 12V, 0.0500, Avalanche Rated, Dual N-Channel Power MOSFET. - 7-17 

RF1K49092 3.5A/2.5A, 12V, 0.050/0.1300, Avalanche Rated, Logic Level, Complementary 

N and P-Channel Power MOSFET. - 7-24 

RF1K49093 3.5A, 12V, 0.1300, Avalanche Rated, Logic Level, Dual P-Channel Power MOSFET. - 7-36 

RF1K49156 6.3A, 30V, 0.0300, Avalanche Rated, Logic Level, N-Channel Power MOSFET.. - 7-43 

RF1K49157 6.3A, 30V, 0.0300, Avalanche Rated, N-Channel Power MOSFET.. - 7-50 

RF1S23N06LE 23.0A, 60V, 0.0650, Logic Level, ESD Protected, N-Channel Power MOSFET. - 5-38 

RF1S23N06LESM 23.0A, 60V, 0.0650, Logic Level, ESD Protected, N-Channel Power MOSFET.. - 5-38 

RF1S25N06 25.0A, 60V, 0.0470, N-Channel Power MOSFET. - 3-27 

RF1S25N06SM 25.0A, 60V, 0.0470, N-Channel Power MOSFET. - 3-27 

RF1S30N06LE 30.0A, 60V, 0.0470, Logic Level, ESD Protected, N-Channel Power MOSFET.. - 5-45 

RF1S30N06LESM 30.0A, 60V, 0.0470, Logic Level, ESD Protected, N-Channel Power MOSFET. - 5-45 

RF1S30P05 30.0A, 50V, 0.0650, Avalanche Rated, P-Channel Power MOSFET. - 4-39 

RF1S30P05SM 30.0A, 50V, 0.0650, Avalanche Rated, P-Channel Power MOSFET. - 4-39 
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30.0A, 60V, 0.065n, Avalanche Rated, P-Channel Power MOSFET. - 4-45 

30.0A, 60V, 0.065Q, Avalanche Rated, P-Channel Power MOSFET. - 4-45 

40.0A, 100V, 0.040Q, Avalanche Rated, Logic Level, ESD Protected, N-Channel 

Power MOSFET. - 5-51 

40.0A, 100V, 0.040Q, Avalanche Rated, Logic Level, ESD Protected, N-Channel 

Power MOSFET. - 5-51 

16.0A, 30V, 0.022Q, Avalanche Rated, Logic Level, N-Channel Power MOSFET. - 5-58 

16.0A, 30V, 0.022Q, Avalanche Rated, Logic Level, N-Channel Power MOSFET. - 5-58 

45.0A, 60V, 0.028Q, Avalanche Rated, N-Channel Power MOSFET. - 3-33 

45.0A, 60V, 0.028Q, Avalanche Rated, N-Channel Power MOSFET. - 3-33 

50.0A, 60V, 0.022Q, Avalanche Rated, N-Channel Power MOSFET. - 3-39 

50.0A, 60V, 0.022^2, Avalanche Rated, N-Channel Power MOSFET. - 3-39 

60.0A, 30V, 0.027Q, Avalanche Rated, P-Channel Power MOSFET. - 4-51 

60.0A, 30V, 0.027Q, Avalanche Rated, P-Channel Power MOSFET. - 4-51 

70.0A, 30V, 0.01 OQ, Avalanche Rated, N-Channel Power MOSFET... - 3-45 

70.0A, 30V, 0.01 OQ, Avalanche Rated, N-Channel Power MOSFET. - 3-45 

70.0A, 60V, 0.014Q, Avalanche Rated, N-Channel Power MOSFET. - 3-51 

70.0A, 60V, 0.014Q, Avalanche Rated, N-Channel Power MOSFET. - 3-51 

100.0A, 50V, 0.008Q, Avalanche Rated, N-Channel Power MOSFET. 4-778 

18.0A, 100V, 0.1 OOQ, Current Sensing, Avalanche Rated, N-Channel Power MOSFET... 7-3 

18.0A, 100V, 0.1 OOQ, Current Sensing, Avalanche Rated, N-Channel Power MOSFET... 8-14 

18.0A, 100V, 0.1 OOQ, Current Sensing, Avalanche Rated, N-Channel Power MOSFET... 8-14 

10.0A, 30V, 0.200Q, Avalanche Rated, Logic Level, P-Channel Power MOSFET. 6-124 

10.0A, 30V, 0.200Q, Avalanche Rated, Logic Level, P-Channel Power MOSFET. 6-124 

12.0A, 60V, 0.135Q, Avalanche Rated, Logic Level, ESD Protected, N-Channel 

Power MOSFET.. 6-70 

12.0A, 60V, 0.135Q, Avalanche Rated, Logic Level, ESD Protected, N-Channel 

Power MOSFET. 6-70 

14.0A, 50V, 0.1 OOQ, Avalanche Rated, N-Channel Power MOSFET. - 3-3 

14.0A, 50V, 0.1 OOQ, Avalanche Rated, Logic Level, N-Channel Power MOSFET. - 5-17 

14.0A, 50V, 0.1 OOQ, Avalanche Rated, Logic Level, N-Channel Power MOSFET. - 5-17 

14.0A, 50V, 0.1 OOQ, Avalanche Rated, N-Channel Power MOSFET. - 3-3 

14.0A, 60V, 0.1 OOQ, Avalanche Rated, N-Channel Power MOSFET. - 3-9 

14.0A, 60V, 0.1 OOQ, Avalanche Rated, Logic Level, N-Channel Power MOSFET. - 5-24 

14.0A, 60V, 0.1 OOQ, Avalanche Rated, Logic Level, N-Channel Power MOSFET. - 5-24 

14.0A, 60V, 0.1 OOQ, Avalanche Rated, N-Channel Power MOSFET. - 3-9 

15.0A, 50V, 0.150Q, Avalanche Rated, P-Channel Power MOSFET. - 4-27 

15.0A, 50V, 0.150Q, Avalanche Rated, P-Channel Power MOSFET. - 4-27 
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RFD15P06 

RFD15P06SM 

RFD16N03L 

RFD16N03LSM 

RFD16N05 

RFD16N05L 

RFD16N05LSM 

RFD16N05SM 

RFD16N06 

RFD16N06LE 

RFD16N06LESM 

RFD16N06SM 

RFD3055 

RFD3055LE 

RFD3055LESM 

RFD3055RLE 

RFD3055RLESM 

RFD3055SM 

RFD3N08L 

RFD3N08LSM 

RFD4N06L 

RFD4N06LSM 

RFD7N10LE 

RFD7N10LESM 

RFD8P05 

RFD8P05SM 

RFD8P06E 

RFD8P06ESM 

RFF60P06 

RFF70N06 

RFG30P05 

RFG30P06 
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15.0A, 60V, 0.150Q, Avalanche Rated, P-Channel Power MOSFET. - 4-33 

15.0A, 60V, 0.150Q, Avalanche Rated, P-Channel Power MOSFET. - 4-33 

16.0A, 30V, 0.022Q, Avalanche Rated, Logic Level, N-Channel Power MOSFET. - 5-31 

16.0A, 30V, 0.022Q, Avalanche Rated, Logic Level, N-Channel Power MOSFET. - 5-31 

16.0A, 50V, 0.047Q, Avalanche Rated, N-Channel Power MOSFET. - 3-15 

16.0A, 50V, 0.047Q, Avalanche Rated, Logic Level, N-Channel Power MOSFET. 6-88 

16.0A, 50V, 0.047Q, Avalanche Rated, Logic Level, N-Channel Power MOSFET. 6-88 

16.0A, 50V, 0.047Q, Avalanche Rated, N-Channel Power MOSFET. - 3-15 

16.0A, 60V, 0.047Q, Avalanche Rated, N-Channel Power MOSFET. - 3-21 

16.0A, 60V, 0.04712, Avalanche Rated, Logic Level, ESD Protected, N-Channel 

Power MOSFET. 6-93 

16.0A, 60V, 0.047Q, Avalanche Rated, Logic Level, ESD Protected, N-Channel 

Power MOSFET. 6-93 

16.0A, 60V, 0.04712, Avalanche Rated, N-Channel Power MOSFET. - 3-21 

12.0A, 60V, 0.15012, Avalanche Rated, N-Channel Power MOSFET. 4-653 

12.0A, 60V, 0.15012, Avalanche Rated, Logic Level, ESD Protected, N-Channel 

Power MOSFET. - 5-3 

12.0A, 60V, 0.15012, Avalanche Rated, Logic Level, ESD Protected, N-Channel 

Power MOSFET . - 5-3 

12.0A, 60V, 0.180Q, Avalanche Rated, Logic Level, ESD Protected, N-Channel 

Power MOSFET. 6-64 

12.0A, 60V, 0.18012, Avalanche Rated, Logic Level, ESD Protected, N-Channel 

Power MOSFET. 6-64 

12.0A, 60V, 0.15012, Avalanche Rated, N-Channel Power MOSFET. 4-653 

3.0A, 80V, 0.80012, Avalanche Rated, Logic Level, N-Channel Power MOSFET. - 5-10 

3.0A, 80V, 0.80012, Avalanche Rated, Logic Level, N-Channel Power MOSFET. - 5-10 

4.0A, 60V, 0.80012, Logic Level, N-Channel Power MOSFET. 9-5 

4.0A, 60V, 0.80012, Logic Level, N-Channel Power MOSFET. 9-5 

7.0A, 10OV, 0.30012, Avalanche Rated, Logic Level, ESD Protected, N-Channel 

Power MOSFET. 6-56 

7.0A, 100V, 0.300Q, Avalanche Rated, Logic Level, ESD Protected, N-Channel 

Power MOSFET. 6-56 

8.0A, 50V, 0.30012, Avalanche Rated, P-Channel Power MOSFET. 5-161 

8.0A, 50V, 0.30012, Avalanche Rated, P-Channel Power MOSFET. 5-161 

8.0A, 60V, 0.30012, Avalanche Rated, ESD Protected, P-Channel Power MOSFET. - 4-21 

8.0A, 60V, 0.30012, Avalanche Rated, ESD Protected, P-Channel Power MOSFET. - 4-21 

25.0A, 60V, 0.03012, Avalanche Rated, P-Channel Power MOSFET. - 4-69 

25.0A, 60V, 0.02512, Avalanche Rated, N-Channel Power MOSFET. - 3-57 

30.0A, 50V, 0.06512, Avalanche Rated, P-Channel Power MOSFET. - 4-39 

30.0A, 60V, 0.06512, Avalanche Rated, P-Channel Power MOSFET. - 4-45 
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RFG40N10 

RFG40N10LE 

RFG45N06 

RFG50N05 

RFG50N05L 

RFG50N06 

RFG60P03 

RFG60P05E 

RFG60P06E 

RFG70N06 

RFG75N05E 

RFH10N45 

RFH10N50 

RFH12N35 

RFH12N40 

RFH25N18 

RFH25N20 

RFH25P08 

RFH25P10 

RFH30N12 

RFH30N15 

RFH35N08 

RFH35N10 

RFH45N05 

RFH45N06 

RFH75N05E 

RFK25N18 

RFK25N20 

RFK25P08 

RFK25P10 

RFK30N12 

RFK30N15 

RFK35N08 

RFK35N10 

RFK45N05 

RFK45N06 
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40.0A, 100V, 0.040n, Avalanche Rated, N-Channel Power MOSFET. 4-731 

40.0A, 100V, 0.040Q, Avalanche Rated, Logic Level, ESD Protected, N-Channel 

Power MOSFET. - 5-51 

45.0A, 60V, 0.028Q, Avalanche Rated, N-Channel Power MOSFET. - 3-33 

50.0A, 50V, 0.022Q, Avalanche Rated, N-Channel Power MOSFET. 4-750 

50.0A, 50V, 0.022Q, Avalanche Rated, Logic Level, N-Channel Power MOSFET. 6-119 

50.0A, 60V, 0.022Q, Avalanche Rated, N-Channel Power MOSFET. - 3-39 

60.0A, 30V, 0.027Q, Avalanche Rated, P-Channel Power MOSFET. - 4-51 

30.0A, 50V, 0.030Q, Avalanche Rated, P-Channel Power MOSFET. - 4-57 

30.0A, 60V, 0.030Q, Avalanche Rated, P-Channel Power MOSFET. - 4-63 

70.0A, 60V, 0.014Q, Avalanche Rated, N-Channel Power MOSFET. - 3-51 

75.0A, 50V, 0.008Q, Avalanche Rated, N-Channel Power MOSFET. 4-773 

10.OA, 450V, 0.600Q, N-Channel Power MOSFET. 4-645 

10.OA, 500V, 0.600Q, N-Channel Power MOSFET. 4-645 

12.0A, 350V, 0.380Q, N-Channel Power MOSFET. 4-666 

12.0A, 400V, 0.380a, N-Channel Power MOSFET. 4-666 

25.0A, 180V, 0.1 50Q, N-Channel Power MOSFET. 4-707 

25.0A, 200V, 0.1 50Q, N-Channel Power MOSFET. 4-707 

25.0A, 80V, 0.150Q, P-Channel Power MOSFET. 5-183 

25.0A, 100V, 0.150Q, P-Channel Power MOSFET. 5-183 

30.0A, 120V, 0.075Q, N-Channel Power MOSFET. 4-715 

30.0A, 150V, 0.075n, N-Channel Power MOSFET. 4-715 

35.0A, 80V, 0.055Q, N-Channel Power MOSFET. 4-723 

35.0A, 100V, 0.055Q, N-Channel Power MOSFET. 4-723 

45.0A, 50V, 0.040Q, N-Channel Power MOSFET. 4-742 

45.0A, 60V, 0.040Q, N-Channel Power MOSFET. 4-742 

75.0A, 50V, 0.008Q, Avalanche Rated, N-Channel Power MOSFET. 4-773 

25.0A, 180V, 0.150n, N-Channel Power MOSFET. 4-711 

25.0A, 200V, 0.150Q, N-Channel Power MOSFET. 4-711 

25.0A, 80V, 0.150a, P-Channel Power MOSFET. 5-183 

25.0A, 100V, 0.150Q, P-Channel Power MOSFET. 5-183 

30.0A, 120V, 0.075Q, N-Channel Power MOSFET. 4-719 

30.0A, 150V, 0.075Q, N-Channel Power MOSFET. 4-719 

35.0A, 80V, 0.055Q, N-Channel Power MOSFET. 4-727 

35.0A, 100V, 0.055Q, N-Channel Power MOSFET. 4-727 

45.0A, 50V, 0.040Q, N-Channel Power MOSFET. 4-746 

45.0A, 60V, 0.040Q, N-Channel Power MOSFET. 4-746 
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RFL1 NOS 1 .OA, 80V, 1.200Q, N-Channel Power MOSFET. 4-585 

RFL1N08L 1 .OA, 80V, 1.2001^, Logic Level, N-Channel Power MOSFET. 6-19 

RFL1N10 1.0A, 100V, 1.200^, N-Channel Power MOSFET. 4-585 

RFL1N10L 1.0A, 100V, 1.200Q, Logic Level, N-Channel Power MOSFET. 6-19 

RFL1N12 1.0A, 120V, 1.900Q, N-Channel Power MOSFET. 4-589 

RFL1N12L 1.0A, 120V, 1.900Q, Logic Level, N-Channel Power MOSFET. 6-23 

RFL1N15 1.0A, 150V, 1.900Q, N-Channel Power MOSFET. 4-589 

RFL1N15L 1.0A, 150V, 1.900Q, Logic Level, N-Channel Power MOSFET. 6-23 

RFL1N18 1 .OA, 180V, 3.650^2, N-Channel Power MOSFET. 4-593 

RFL1N18L 1.0A, 180V, 3.650Q, Logic Level, N-Channel Power MOSFET. 6-27 

RFL1N20 1 .OA, 200V, 3.650Q, N-Channel Power MOSFET. 4-593 

RFL1N20L 1.0A, 200V, 3.650Q, Logic Level, N-Channel Power MOSFET. 6-27 

RFL1P08 1.0A, 80V, 3.650Q, P-Channel Power MOSFET. 5-145 

RFL1P10 1.0A, 100V, 3.650Q, P-Channel Power MOSFET. 5-145 

RFL2N05 2.0A, 50V, 0.950Q, N-Channel Power MOSFET. 4-597 

RFL2N05L 2.0A, 50V, 0.950n, Logic Level, N-Channel Power MOSFET. 6-31 

RFL2N06 2.0A, 60V, 0.950Q, N-Channel Power MOSFET. 4-597 

RFL2N06L 2.0A, 60V, 0.950Q, Logic Level, N-Channel Power MOSFET. 6-31 

RFL4N12 4.0A, 120V, 0.400Q, N-Channel Power MOSFET. 4-621 

RFL4N15 4.0A, 150V, 0.400Q, N-Channel Power MOSFET. 4-621 

RFM10N12 10.0A, 120V, 0.300Q, N-Channel Power MOSFET. 4-641 

RFM10N12L 10.0A, 120V, 0.300Q, Logic Level, N-Channel Power MOSFET. 6-66 

RFM10N15 10.0A, 150V, 0.300Q, N-Channel Power MOSFET. 4-641 

RFM10N15L 10.0A, 150V. 0.300Q, Logic Level, N-Channel Power MOSFET ... 6-66 

RFM10N45 10.OA, 450V, 0.600Q, N-Channel Power MOSFET. 4-649 

RFM1ON50 10.OA, 500V, 0.600Q, N-Channel Power MOSFET. 4-649 

RFM10P12 10.0A, 120V, 0.500Q, P-Channel Power MOSFET. 5-170 

RFM10P15 10.0A, 150V, 0.500Q, P-Channel Power MOSFET. 5-170 

RFM12N08 12.0A, 80V, 0.200Q, N-Channel Power MOSFET. 4-659 

RFM12N08L 12.0A, 80V, 0.200Q, Logic Level, N-Channel Power MOSFET. 6-75 

RFM12N10 12.0A, 100V, 0.200Q, N-Channel Power MOSFET. 4-659 

RFM12N10L 12.0A, 100V, 0.200Q, Logic Level, N-Channel Power MOSFET. 6-75 

RFM12N18 12.0A, 180V, 0.250Q, N-Channel Power MOSFET. 4-663 

RFM12N20 12.0A, 200V, 0.250Q, N-Channel Power MOSFET. 4-663 

RFM12N35 12.0A, 350V, 0.500Q, N-Channel Power MOSFET. 4-671 

RFM12N40 12.0A, 400V, 0.500Q, N-Channel Power MOSFET. 4-671 

RFM12P08 12.0A, 80V, 0.300Q, P-Channel Power MOSFET. 5-174 
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RFM12P10 12.0A, 100V, 0.300^, P-Channel Power MOSFET. 5-174 

RFM15N05 15.0A, 50V, 0.140a, N-Channel Power MOSFET. 4-680 

RFM15N05L 15.0A, 50V, 0.140a, Logic Level, N-Channel Power MOSFET. 6-84 

RFM15N06 15.0A, 60V, 0A40Q, N-Channel Power MOSFET. 4-680 

RFM15N06L 15.0A, 60V, 0.140Q, Logic Level, N-Channel Power MOSFET. 6-84 

RFM15N12 15.0A, 120V, OASOQ, N-Channel Power MOSFET. 4-686 

RFM16N15 15.0A, 150V. 0.150a, N-Channel Power MOSFET. 4-686 

RFM18N08 18.0A, 80V, 0.100ft, N-Channel Power MOSFET. 4-694 

RFM18N10 18.0A, 100V, 0.100ft, N-Channel Power MOSFET. 4-694 

RFM3N45 3.0A, 450V, 3.000ft, N-Channel Power MOSFET. 4-613 

RFM3N50 3.0A, 500V. 3.000ft. N-Channel Power MOSFET. 4-613 

RFM4N35 4.0A. 350V, 2.000ft, N-Channel Power MOSFET. 4-625 

RFM4N40 4.0A, 400V, 2.000ft, N-Channel Power MOSFET. 4-625 

RFM5P12 5.0A. 120V, 1.000ft. P-Channel Power MOSFET. 5-153 

RFM5P16 6.0A, 150V, 1.000ft, P-Channel Power MOSFET. 5-153 

RFM6N45 6.0A, 450V, 1.250ft, N-Channel Power MOSFET. 4-633 

RFM6N50 6.0A, 500V, 1.260ft, N-Channel Power MOSFET. 4-610 

RFM6P08 6.0A, 80V. 0.600ft, P-Channel Power MOSFET. 5-157 

RFM6P10 6.0A, 10OV, 0.600ft. P-Channel Power MOSFET. 5-157 

RFM7N35 7.0A, 350V, 0.750ft. N-Channel Power MOSFET. 4-637 

RFM7N40 7.0A. 400V, 0.760ft, N-Channel Power MOSFET. 4-637 

RFM8N18L 8.0A, 180V, 0.500ft, Logic Level. N-Channel Power MOSFET. 6-62 

RFM8N20L 8.0A, 200V, 0.500ft, Logic Level, N-Channe! Power MOSFET. 6-62 

RFM8P08 8.0A. 80V, 0.400ft, P-Channel Power MOSFET. 5-166 

RFM8P10 8.0A, 100V, 0.400ft, P-Channel Power MOSFET. 5-166 

RFP10N12 10.0A, 120V, 0.300ft, N-Channel Power MOSFET. 4-641 

RFP10N12L 10.0A, 120V, 0.300ft. Logic Level, N-Channel Power MOSFET. 6-66 

RFP10N15 10.0A, 150V, 0.300ft. N-Channel Power MOSFET. 4-641 

RFP10N15L 10.0A, 150V, 0.300ft, Logic Level, N-Channel Power MOSFET. 6-66 

RFP10P03L 10.OA, 30V, 0.200ft, Avalanche Rated, Logic Level, P-Channel Power MOSFET. 6-124 

RFP10P12 10.0A, 120V, 0.500ft, P-Channel Power MOSFET. 5-170 

RFP10P15 10.0A, 150V, 0.500ft, P-Channel Power MOSFET. 5-170 

RFP12N06RLE 12.0A, 60V, 0.135ft, Avalanche Rated, Logic Level, ESD Protected, N-Channel 

Power MOSFET. 6-70 

RFP12N08 12.0A. 80V, 0.200ft, N-Channel Power MOSFET. 4-659 

RFP12N08L 12.0A. 80V, 0.200ft, Logic Level, N-Channel Power MOSFET. 6-75 

RFP12N10 12.0A, lOOV, 0.200ft, N-Channel Power MOSFET. 4-659 
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RFP12N10L 

RFP12N18 

RFP12N20 

RFP12P08 

RFP12P10 

RFP14N05 

RFP14N05L 

RFP14N06 

RFP14N06L 

RFP15N05 

RFP15N05L 

RFP15N06 

RFP15N06L 

RFP15N08L 

RFP15N12 

RFP15N15 

RFP15P05 

RFP15P06 

RFP17N06L 

RFP18N08 

RFP18N10 

RFP22N10 

RFP23N06LE 

RFP25N05 

RFP25N05L 

RFP25N06 

RFP25N06L 

RFP2N08 

RFP2N08L 

RFP2N10 

RFP2N10L 

RFP2N12 

RFP2N12L 

RFP2N15 

RFP2N15L 

RFP2N18 


DB223B DB316 
PAGE PAGE 


12.0A, 100V, 0.200Q, Logic Level, N-Channel Power MOSFET.. 6-75 

12.0A, 180V, 0.250Q. N-Channel Power MOSFET. 4-663 

12.0A, 200V, 0.250Q, N-Channel Power MOSFET. 4-663 

12.0A, 80V, 0.300Q, P-Channel Power MOSFET... 5-174 

12.0A, 100V, 0.300a, P-Channel Power MOSFET.. 5-174 

14.0A, 50V, 0.1 OOQ, Avalanche Rated, N-Channel Power MOSFET. - 3-3 

14.0A, 50V, 0.100Q, Avalanche Rated, Logic Level, N-Channel Power MOSFET.. - 5-17 

14.0A, 60V, 0.1 OOQ, Avalanche Rated, N-Channel Power MOSFET. - 3-9 

14.0A, 60V, 0.1 OOQ, Avalanche Rated, Logic Level, N-Channel Power MOSFET. - 5-17 

15.0A, 50V, 0.140Q, N-Channel Power MOSFET. 4-680 

15.0A, 50V, 0.140Q, Logic Level, N-Channel Power MOSFET.. 6-84 

15.0A, 60V, 0.140Q, N-Channel Power MOSFET. 4-680 

15.0A, 60V, 0.140Q, Logic Level, N-Channel Power MOSFET.. 6-84 

15.0A, 80V, 0.140Q, Logic Level, N-Channel Power MOSFET. 9-7 

15.0A, 120V, 0.150Q, N-Channel Power MOSFET. 4-686 

15.0A, 150V, 0.150Q, N-Channel Power MOSFET. 4-686 

15.0A, 50V, 0.150Q, Avalanche Rated, P-Channel Power MOSFET. - 4-27 

15.0A, 60V, 0.150Q, Avalanche Rated, P-Channel Power MOSFET. - 4-33 

17.0A, 60V, 0.1 OOQ, Logic Level, N-Channel Power MOSFET.. 6-99 

18.0A, 80V, 0.10OQ, N-Channel Power MOSFET. 4-694 

18.0A, 100V, 0.100Q, N-Channel Power MOSFET. 4-694 

22.0A, 100V, 0.080Q, Avalanche Rated, N-Channel Power MOSFET. 4-698 

23.0A, 60V, 0.065Q, Logic Level, ESD Protected, N-Channel Power MOSFET. - 5-38 

25.0A, 50V, 0.047Q, Avalanche Rated, N-Channel Power MOSFET. 4-702 

25.0A, 50V, 0.047Q, Avalanche Rated, Logic Level, N-Channel Power MOSFET... 6-103 

25.0A, 60V, 0.047Q, N-Channel Power MOSFET. - 3-27 

25.0A, 60V, 0.085Q, Logic Level, N-Channel Power MOSFET. 6-108 

2.0A, 80V, 1.050Q, N-Channel Power MOSFET. 4-601 

2.0A, 80V, 1.050Q, Logic Level, N-Channel Power MOSFET. 6-40 

2.0A, 100V, 1.050Q, Avalanche Rated, Logic Level, ESD Protected, N-Channel 

Power MOSFET. 4-601 

2.0A, 100V, 1.050Q, Logic Level, N-Channel Power MOSFET. 6-40 

2.0A, 120V, 1.750Q, N-Channel Power MOSFET.. 4-605 

2.0A, 120V, 1.750Q, Logic Level, N-Channe! Power MOSFET.. 6-44 

2.0A, 150V, 1.750Q, N-Channel Power MOSFET. 4-605 

2.0A, 150V, 1.750Q, Logic Level, N-Channel Power MOSFET. 6-44 

2.0A, 180V, 3.500Q, N-Channel Power MOSFET. 4-609 
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RFP2N18L 

RFP2N20 

RFP2N20L 

RFP2P08 

RFP2P10 

RFP3055 

RFP3055LE 

RFP3055RLE 

RFP30N06LE 

RFP30P05 

RFP30P06 

RFP3N45 

RFP3N50 

RFP40N10 

RFP40N10LE 

RFP45N03L 

RFP45N06 

RFP4N05 

RFP4N05L 

RFP4N06 

RFP4N06L 

RFP4N100 

RFP4N35 

RFP4N40 

RFP50N05 

RFP50N05L 

RFP50N06 

RFP5P12 

RFP5P15 

RFP60P03 

RFP6N45 

RFP6N50 

RFP6P08 

RFP6P10 

RFP70N03 
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2.0A, 180V, 3.500Q, Logic Level, N-Channel Power MOSFET. 6-48 

2.0A, 200V, 3.500Q, N-Channel Power MOSFET. 4-609 

2.0A, 200V, 3.500Q, Logic Level, N-Channel Power MOSFET. 6-48 

2.0A, 80V, 3.500Q, P-Channel Power MOSFET. 5-149 

2.0A, 100V, 3.500Q, P-Channel Power MOSFET. 5-149 

12.0A, 60V, 0.150Q, Avalanche Rated, N-Channel Power MOSFET. 4-653 

12.0A, 60V, 0.150<;i, Avalanche Rated, Logic Level, ESD Protected, N-Channel 

Power MOSFET. - 5-3 

12.0A, 60V, 0.180Q, Avalanche Rated, Logic Level, ESD Protected, N-Channel 

Power MOSFET.. 6-64 

30.0A, 60V, 0.0471:2, Logic Level, ESD Protected, N-Channel Power MOSFET. - 5-45 

30.0A, 50V, 0.065^2, Avalanche Rated, P-Channel Power MOSFET .. - 4-39 

30.0A, 60V, 0.065Q, Avalanche Rated, P-Channel Power MOSFET. - 4-45 

3.0A, 450V, 3.000Q, N-Channel Power MOSFET. 4-613 

3.0A, 500V, 3.000Q, N-Channel Power MOSFET. 4-613 

40.0A, 10OV, 0.040Q, Avalanche Rated, N-Channel Power MOSFET. 4-731 

40.0A, 100V, 0.040Q, Avalanche Rated, Logic Level, ESD Protected, N-Channel 

Power MOSFET. - 5-51 

16.0A, 30V, 0.022Q, Avalanche Rated, Logic Level, N-Channel Power MOSFET. - 5-58 

45.0A, 60V, 0.028Q, Avalanche Rated, N-Channel Power MOSFET. - 3-33 

4.0A, 50V, 0.800n, N-Channel Power MOSFET. 4-617 

4.0A, 50V, 0.800Q, Logic Level, N-Channel Power MOSFET. 6-52 

4.0A, 60V, 0.800Q, N-Channel Power MOSFET. 4-617 

4.0A, 60V, O.OOOQ, Logic Level, N-Channel Power MOSFET. 6-52 

4.3A, 10OOV, 3.500a, Avalanche Rated, N-Channel Power MOSFET. 4-629 

4.0A, 350V, 2.000Q, N-Channel Power MOSFET. 4-625 

4.0A, 400V, 2.000Q, N-Channel Power MOSFET. 4-625 

50.0A, 50V, 0.022i2, Avalanche Rated, N-Channel Power MOSFET. 4-750 

50.0A, 50V, 0.022Q, Avalanche Rated, Logic Level, N-Channel Power MOSFET. 6-119 

50.0A, 60V, 0.022^2, Avalanche Rated, N-Channel Power MOSFET. - 3-39 

5.0A, 120V, 1.000Q, P-Channel Power MOSFET. 5-153 

5.0A, 150V, 1.000Q, P-Channel Power MOSFET. 5-153 

60.0A, 30V, 0.027Q, Avalanche Rated, P-Channel Power MOSFET. - 4-51 

6.0A, 450V, 1.250Q, N-Channel Power MOSFET. 4-633 

6.0A, 500V, 1.250Q, N-Channel Power MOSFET. 4-633 

6.0A, 80V, 0.600a, P-Channel Power MOSFET. 5-157 

6.0A, 100V, 0.600Q, P-Channel Power MOSFET. 5-157 

70.0A, 30V, 0.01 OQ, Avalanche Rated, N-Channel Power MOSFET. - 3-45 
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70.0A, 60V, 0.01Avalanche Rated, N-Channel Power MOSFET. - 3-51 

7.0A, 100V, 0.300n, Avalanche Rated, Logic Level, ESD Protected, N-Channel 
Power MOSFET. 

7.0A, 350V, 0.750n, N-Channel Power MOSFET. 4-637 

7.0A, 400V, 0.750a, N-Channel Power MOSFET. 4-637 

8.0A, 180V, 0.500Q, Logic Level, N-Channel Power MOSFET. 6-62 

8.0A, 200V, 0.500Q, Logic Level, N-Channel Power MOSFET. 6-62 

8.0A, 50V, 0.300Q, Avalanche Rated, P-Channel Power MOSFET. 5-161 

8.0A, 60V, 0.300Q, Avalanche Rated, ESD Protected, P-Channel Power MOSFET. - 4-21 

8.0A, 80V, 0.400Q, P-Channel Power MOSFET. 5-166 

8.0A, 10OV, 0.400Q, P-Channel Power MOSFET. 5-166 

10.0A, 500V, 0.480Q, Avalanche Rated, Fast Switching N-Channel Power MOSFET. 7-8 

2.0A, 60V, 0.160Q, Avalanche Rated, Logic Level, ESD Protected, N-Channel 

Power MOSFET. 6-35 

0.3A, 60V, 6.0000, Voltage Clamping, Current Limiting, Logic Level, ESD Protected, 

N-Channel Power MOSFET. - 6-3 

0.3A, 60V, 6.000Q, Voltage Clamping, Current Limiting, Logic Level, ESD Protected, 

N-Channel Power MOSFET. - 6-3 

0.3A, 60V, 6.000Q, Voltage Clamping, Current Limiting, Logic Level, ESD Protected, 

N-Channel Power MOSFET. - 6-3 

1 .OA, 60V, 0.7500, Voltage Clamping, Current Limiting, Logic Level, ESD Protected, 

N-Channel Power MOSFET. 7-13 

1 .OA, 80V, 0.7500, Current Limiting, Logic Level, ESD Protected, N-Channel 

Power MOSFET... 7-20 

5.0A, 80V, 0.1200, Current Limiting, Logic Level, ESD Protected, N-Channel 

Power MOSFET. 7-27 
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INTELLIGENT DISCRETE DATA SHEETS 

RFB18N10CS iS.OA, 100V, 0.1 OOQ, Current Sensing, Avalanche Rated, N-Channel Power MOSFET ... 7-3 

RLP5N08LE 5.0A, 80V, 0.120Q, Current Limiting, Logic Level, ESD Protected, N-Channel 

Power MOSFET. 7-27 

RLP1N08LE 1.0A, 80V, 0.750Q, Current Limiting, Logic Level, ESD Protected, N-Channel 

Power MOSFET. 7-20 

RLP1N06CLE 1.0A, 60V, 0.750Q, Voltage Clamping, Current Limiting, Logic Level, ESD Protected, 

N-Channel Power MOSFET. 7-13 

RLD03N06CLE, 0.3A, 60V, 6.000Q, Voltage Clamping, Current Limiting, Logic Level, ESD Protected, 

RLD03N06CLESM, N-Channel Power MOSFET. - 6-3 

RLP03N06CLE 

RFV10N50BE 10.OA, 500V, 0.480n, Fast Switching, Avalanche Rated, N-Channel Power MOSFET. 7-8 

LOGIC LEVEL POWER MOSFET DATA SHEETS 

2N6901 1.7A, 10OV, 1.400Q, Logic Level, N-Channel Power MOSFET. 6-3 

2N6902 12.0A, 100V, 0.200Q, Logic Level, N-Channel Power MOSFET. 6-7 

2N6903 1 .OA, 200V, 3.650Q, Logic Level, N-Channel Power MOSFET. 6-11 

2N6904 8.0A, 200V, 0.600Q, Logic Level, N-Channel Power MOSFET. 6-15 

RF1S23N06LE, 23.0A, 60V, 0.065Q, Logic Level, ESD Protected, N-Channel Power MOSFET. - 5-38 

RF1S23N06LESM, 

RFP23N06LE 

RF1S30N06LE. 30.0A, 60V, 0.047Q, Logic Level, ESD Protected, N-Channel Power MOSFET. - 5-45 

RF1S30N06LESM, 

RFP30N06LE 

RF1S40N10LE, 40.0A, 100V, 0.040Q, Avalanche Rated, Logic Level, ESD Protected, N-Channel 

RF1S40N10LESM, Power MOSFET. - 5-51 

RFG40N10LE, 

RFP40N10LE 

RF1S45N03L, 16.0A, 30V, 0.022Q, Avalanche Rated, Logic Level, N-Channel Power MOSFET. - 5-58 

RF1S45N03LSM, 

RFP45N03L 

RFD10P03L, 10.0A, 30V, 0.200Q, Avalanche Rated, Logic Level, P-Channel Power MOSFET. 6-124 

RFD10P03LSM, 

RFP10P03L 

RFD12N06RLE, 12.0A, 60V, 0.135Q, Avalanche Rated, Logic Level, ESD Protected, N-Channel 

RFD12N06RLESM, Power MOSFET. 6-70 

RFP12N06RLE 

RFD14N05L, 14.0A, 50V, 0.1 OOQ, Avalanche Rated, Logic Level, N-Channel Power MOSFET. 6-79 5-17 

RFD14N05LSM, 

RFP14N05L 

RFD14N06L, 14.0A, 60V, 0.1 OOQ, Avalanche Rated, Logic Level, N-Channel Power MOSFET. - 5-24 

RFD14N06LSM, 

RFP14N06L 

RFD16N03L, 16.0A, 30V, 0.022Q, Avalanche Rated, Logic Level, N-Channel Power MOSFET. - 5-31 

RFD16N03LSM 
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RFD16N05L, 

RFD16N05LSM 

RFD16N06LE, 

RFD16N06LESM 

RFD3055LE. 

RFD3055LESM, 

RFP3055LE 

RFD3N08L, 

RFD3N08LSM 

RFD4N06L, 

RFD4N06LSM 

RFD7N10LE, 

RFD7N10LESM, 

RFP7N10LESM 

RFG50N05L, 

RFP50N05L 

RFL1N08L/10L 

RFL1N12U15L 

RFL1N18L/20L 

RFL2N05L/06L 

RFM10M12L715L, 

RFP10N12L/15L 

RFM12N08L/10L, 

RFP12N08L/10L 

RFM15N05L/06L, 

RFP15N05L/06L 

RFM8N18L/20L, 
RFP8N1817201 

RFP15N08L 

RFP17N06L 

RFP25N05L 

RFP25N06L 

RFP2N08L/10L 

RFP2N12L715L 

RFP2N18L720L 

RFP4N05L/06L 

RFW2N06RLE 
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16.0A, 50V, 0.047Q, Avalanche Rated, Logic Level, N-Channel Power MOSFET. 6-88 

16.0A, 60V, 0.047n, Avalanche Rated, Logic Level, ESD Protected, N-Channel 6-93 

Power MOSFET. 

12.0A, 60V, 0.150Q, Avalanche Rated, Logic Level, ESD Protected, N-Channel 

Power MOSFET. - 5-3 

3.0A, 80V, 0.800Q, Avalanche Rated, Logic Level, N-Channel Power MOSFET. - 5-10 

4.0A, 60V, 0.800Q, Logic Level, N-Channel Power MOSFET. 9-5 

7.0A, 100V, 0.300Q, Avalanche Rated, Logic Level, ESD Protected, N-Channel 

Power MOSFET. 6-56 

50.0A, 50V, 0.022Q, Avalanche Rated, Logic Level, N-Channel Power MOSFET. 6-119 

1.0A, 80V and 100V, 1.200Q, Logic Level, N-Channel Power MOSFET. 6-19 

1.0A, 120V and 150V, 1.900Q, Logic Level, N-Channel Power MOSFET. 6-23 

1 .OA, 180V and 200V, 3.650Q, Logic Level, N-Channel Power MOSFET. 6-27 

2.0A, 50V and 60V, 0.950Q, Logic Level, N-Channel Power MOSFET. 6-31 

10.0A, 120V and 150V, 0.300a, Logic Level, N-Channel Power MOSFET. 6-66 

12.0A, 80V and 100V, 0.200n, Logic Level, N-Channel Power MOSFET. 6-75 

15.0A, 50V and 60V, 0.140Q, Logic Level, N-Channel Power MOSFET. 6-84 

8.0A, 180V and 200V, 0.500Q, Logic Level, N-Channel Power MOSFET. 6-62 

15.0A, 80V, 0.140Q, Logic Level, N-Channel Power MOSFET. 9-7 

17.0A, 60V, 0.1 OOQ, Logic Level, N-Channel Power MOSFET. 6-99 

25.0A, 50V, 0.047n, Avalanche Rated, Logic Level, N-Channel Power MOSFET. 6-103 

25.0A, 60V, 0.085a, Logic Level, N-Channel Power MOSFET. 6-108 

2.0A, 80V and 10OV, 1.050a, Logic Level, N-Channel Power MOSFET. 6-40 

2.0A, 120V and 150V, 1.750a, Logic Level, N-Channel Power MOSFET. 6-44 

2.0A, 180V and 200V, 3.500Q, Logic Level, N-Channel Power MOSFET. 6-48 

4.0A, 50V and 60V, 0.800Q, Logic Level, N-Channel Power MOSFET. 6-52 

2.0A, 60V, 0.160a, Avalanche Rated, Logic Level, ESD Protected, N-Channel 

Power MOSFET. 6-35 
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N-CHANNEL POWER MOSFET DATA SHEETS 

2N6755 12.0A, 60V, 0.250Q, N-Channel Power MOSFET.. 4-7 

2N6756 14.0A, 10OV, 0.180Q, N-Channel Power MOSFET. 4-7 

2N6757 8.0A, 150V, 0.600Q, N-Channel Power MOSFET. 4-11 

2N6758 9.0A, 200V, 0.400Q, N-Channel Power MOSFET. 4-11 

2N6759 4.5A, 350V, 1.500Q, N-Channel Power MOSFET. 4-15 


kiNb/bu b.bA, 4UUV, i.uuuii, iN-unannei h^ower MUbi-ti. 4-ib - 

2N6761 4.0A, 450V, 2.000Q, N-Channel Power MOSFET. 4-19 

2N6762 4.5A, 500V, 1.500Q, N-Channel Power MOSFET. 4-19 

2N6763 31 .OA, 60V, 0.080^^, N-Channel Power MOSFET. 4-23 

2N6764 38.0A, 100V, 0.055a, N-Channel Power MOSFET. 4-23 

2N6765 25.0A, 150V, 0.120Q, N-Channel Power MOSFET. 4-27 

2N6766 30.0A, 200V, 0.085Q, N-Channel Power MOSFET. 4-27 

2N6767 12.0A, 350V, 0.400a, N-Channel Power MOSFET. 4-31 

2N6768 14.0A, 400V, 0.300Q, N-Channel Power MOSFET. 4-31 

2N6769 11 .OA, 450V, 0.500a, N-Channel Power MOSFET. 4-35 

2N6770 12.0A, 500V, 0.400Q, N-Channel Power MOSFET. 4-35 

2N6782 3.5A. 100V, 0.600Q, N-Channel Power MOSFET. 4-39 

2N6784 2.3A, 200V, 1.500a, N-Channel Power MOSFET. 4-44 

2N6786 1.3A, 400V, 3.600a, N-Channel Power MOSFET. 4-49 

2N6788 6.0A, 100V, 0.300Q, N-Channel Power MOSFET. 4-54 

2N6790 3.5A, 200V, 0.800a, N-Channel Power MOSFET. 4-59 

2N6792 2.0A, 400V, 1.800a, N-Channel Power MOSFET. 4-64 

2N6794 1.5A, 500V, 3.000Q, N-Channel Power MOSFET. 4-69 

2N6796 8.0A, 100V, 0.1800, N-Channel Power MOSFET. 4-74 

2N6798 5.5A, 200V, 0.4000, N-Channel Power MOSFET. 4-79 

2N6800 3.0A, 400V, 1.0000, N-Channel Power MOSFET. 4-84 

2N6802 3.5A, 500V, 1.5000, N-Channel Power MOSFET. 4-89 

BUZ11 30.0A, 50V, 0.0400, N-Channel Power MOSFET. 4-94 

BUZ20 12.0A, 10OV, 0.2000, N-Channel Power MOSFET. 4-98 

BUZ21 19.0A, 100V, 0.1000, N-Channel Power MOSFET. 4-102 

BUZ32 9.5A, 200V, 0.4000, N-Channel Power MOSFET. 4-107 

BUZ351 11.5A, 400V, 0.4000, N-Channel Power MOSFET. 4-112 

BUZ41A 4.5A, 500V, 1.5000, N-Channel Power MOSFET. 4-116 

BUZ42 4.0A, 500V, 2.0000, N-Channel Power MOSFET. 4-120 
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BUZ45 9.6A, 500V, 0.600Q, N-Channel Power MOSFET. 4-125 

BUZ45A 8.3A, 500V, 0.800Q, N-Channel Power MOSFET. 4-129 

BUZ45B 10.0A, 500V, 0.500Q, N-Channel Power MOSFET. 4-133 

BUZ60 5.5A, 400V, 1 .OOOQ, N-Channel Power MOSFET. 4-137 

BUZ60B 4.5A, 400V, 1.5000, N-Channel Power MOSFET. 4-141 

BUZ71 14.0A, 50V, 0.1000, N-Channel Power MOSFET. 4-145 

BUZ71A 13.0A, 50V, 0.1200, N-Channel Power MOSFET. 4-150 

BUZ72A 9.0A, 100V, 0.2500, N-Channel Power MOSFET. 4-155 

BUZ73A 5.8A, 200V, 0.6000, N-Channel Power MOSFET. 4-159 

BUZ76 3.0A, 400V, 1.8000, N-Channel Power MOSFET. 4-163 

BUZ76A 2.6A, 400V, 2.5000, N-Channel Power MOSFET. 4-167 

IRF120, IRF121, 8.0A, and 9.2A, 80V and 100V, 0.270 and 0.3600, N-Channel Power MOSFET ... 4-171 

IRF122, IRF123 

IRF130, IRF131, 12.0A and 14.0A, 80V and 100V, 0.160 and 0.2300, Avalanche Rated*, N-Channel 

IRF132, IRF133, PowerMOSFET. 4-176 

IRF130R, IRF131R, 

IRF132R, IRF133R 

IRF140, IRF141, 25.0A and 28.0A, 80V and 100V, 0.077 and 0.1000, Avalanche Rated*, N-Channel 

IRF142, IRF143, PowerMOSFET. 4-181 

IRF140R, IRF141R, 

IRF142R, IRF143R 

IRF150, IRF151, 33.0A and 40.0A, 60V and 100V, 0.055 and 0.0800, Avalanche Rated*, N-Channel 

IRF152, IRF153, PowerMOSFET. 4-186 

IRF150R, IRF151R, 

IRF152R, IRF153R 

IRF220, IRF221, 4.0A and 5.0A, 150V and 200V, 0.800 and 1.2000, N-Channel Power MOSFET. 4-191 

IRF222, IRF223 

IRF230, IRF231, 8.0A and 9.0A, 150V and 200V, 0.400 and 0.6000, Avalanche Rated*, N-Channel 

IRF232, IRF233, PowerMOSFET. 4-196 

IRF230R, IRF231R, 

IRF232R, IRF233R 

IRF234, IRF235, 6.5A and 8.1A, 250V and 275V, 0.450 and 0.6800, Avalanche Rated, N-Channel 

IRF236, IRF237 PowerMOSFET. 4-201 

IRF240, IRF241, 16.0A and 18.0A, 150V and 200V, 0.180 and 0.2200, Avalanche Rated*, N-Channel 

IRF242, IRF243, PowerMOSFET. 4-206 

IRF240R, IRF241R, 

IRF242R, IRF243R 

IRF244, IRF245, 13.0A and 14.0A, 250V and 275V, 0.280 and 0.3400, Avalanche Rated, N-Channel 4-211 

IRF246, IRF247 Power MOSFET. 

IRF250, IRF251, 25.0A and 30.0A, 150V and 200V, 0.085 and 0.1200, Avalanche Rated*, N-Channel 

IRF252, IRF253, PowerMOSFET. 4-216 

IRF250R, IRF251R, 

IRF252R, IRF253R 

IRF254, IRF255, 20.0A and 22.0A, 250V and 275V, 0.140 and 0.1700, Avalanche Rated*, N-Channel 

IRF256, IRF257 PowerMOSFET. 4-221 
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IRF320, IRF321, 2.8A and 3.3A, 350V and 400V, 1.800 and 2.500Q, N-Channel Power MOSFET. 4-226 

IRF322, IRF323 

IRF330, IRF331, 4.5A and 5.5A, 350V and 400V, 1.000 and 1.500Q, Avalanche Rated*, N-Channel 

IRF332, IRF333, Power MOSFET. 4-231 

IRF330R, IRF331R, 

IRF332R, IRF333R 

IRF340, IRF341, 8.3A and 10.0A, 350V and 400V, 0.550 and 0.800a, Avalanche Rated*, N-Channel 

IRF342, IRF343, Power MOSFET. 4-236 

IRF340R, IRF341R, 

IRF342R, IRF343R 

IRF350, IRF351, 13.0A and 15.0A, 350 and 400V, 0.300 and 0.400n, Avalanche Rated*, N-Channel 

IRF352, IRF353, Power MOSFET. 4-241 

IRF350R, IRF351R, 

IRF352R, IRF353R 

IRF360, IRF362 22.0A and 25.0A, 400V, 0.200 and 0.250Q, Avalanche Rated, N-Channel Power MOSFET... 4-246 

1RF420,1RF421, 2.2A and 2.5A, 450V and 500V, 3.000 and 4.000fi, N-Channel Power MOSFET. 4-251 

IRF422, IRF423 

IRF430, IRF431, 4.0A and 4.5A, 450V and 500V, 1.5000 and 2.000Q, Avalanche Rated*, N-Channel 

IRF432, IRF433, Power MOSFET. 4-256 

IRF430R, IRF431R, 

IRF432R, IRF433R 

IRF440. IRF441, 7.0A and 8.0A, 450V and 500V, 0.850 and I.IOOft, Avalanche Rated*, N-Channel 

IRF442, IRF443, Power MOSFET. 4-261 

IRF440R, IRF441R, 

IRF442R, IRF443R 

IRF450, IRF451, 11 .OA and 13.0A, 450V and 500V, 0.400 and 0.500Q, Avalanche Rated*, N-Channel 

IRF452, IRF453. Power MOSFET. 4-266 

IRF450R, IRF451R, 

IRF452R, IRF453R 

IRF460, IRF462 19.0A and 21.0A, 500V, 0.270and 0.3500, Avalanche Rated, N-Channel PowerMOSFET... 4-271 

IRF510, IRF511, 4.9A and 5.6A, 80V and 100V, 0.540 and 0.7400, Avalanche Rated*, N-Channel 

IRF512, IRF513, PowerMOSFET. 4-276 

IRF510R, IRF511R, 

IRF512R, IRF513R 

IRF520, IRF521, 8.0A and 9.2A, 80V and 10OV, 0.270 and 0.3600, Avalanche Rated*, N-Channel 

IRF522, IRF523, PowerMOSFET. 4-281 

IRF520R, IRF521R, 

IRF522R, IRF523R 

IRF530, IRF531, 12.0A and 14.0A, 80V and 100V, 0.160 and 0.2300, Avalanche Rated*, N-Channel 

IRF532, IRF533, PowerMOSFET. 4-286 

IRF530R,IRF531R, 

IRF532R, IRF533R 

IRF540, IRF541, 25.0A and 28.0A, 80V and 100V, 0.077 and 0.1000, Avalanche Rated*, N-Channel 

IRF542, IRF543, PowerMOSFET. 4-291 

IRF540R, IRF541R, 

IRF542R, IRF543R 

IRF610, IRF611, 2.6A and 3.3A, 150V and 200V, 1.5000 and 2.4000, Avalanche Rated*, N-Channel 

IRF612, IRF613, PowerMOSFET. 4-296 

IRF610R, IRF611R, 

IRF612R, IRF613R 
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IRF614 2.0A, 250V, 2.000Q, Avalanche Rated, N-Channel Power MOSFET. 4-301 

IRF620, IRF621, 4.0A and 5.0A, 150V and 200V. 0.800 and 1.200a, Avalanche Rated*, N-Channel 

IRF622, IRF623, Power MOSFET.. 4-306 

IRF620R,IRF621R, 

IRF622R, IRF623R 

IRF624. IRF625, 3.3A and 3.8A, 250V and 275V, 1.100 and 1.500Q, Avalanche Rated, N-Channel 4-311 

IRF626, IRF627 Power MOSFET.. 

IRF630, IRF631, 8.0A and 9.0A, 150V and 200V, 0.400 and 0.600Q, Avalanche Rated*, N-Channel 

IRF632, IRF633, Power MOSFET. 4-316 

IRF630R,IRF631R, 

IRF632R, IRF633R 

IRF634 8.1 A, 250V, 0.450Q, Avalanche Rated, N-Channel Power MOSFET. 4-321 

IRF634, IRF635, 6.5A, 275V, 0.680Q, Avalanche Rated, N-Channel Power MOSFET. 4-321 

IRF636, IRF637 

IRF635 6.5A, 250V, 0.680Q, Avalanche Rated, N-Channel Power MOSFET. 4-321 

IRF636 8.1A, 275V, 0.450Q, Avalanche Rated, N-Channel Power MOSFET. 4-321 

IRF640, IRF641, 16.0A and 18.0A, 150V and 200V, 0.180 and 0.220Q, Avalanche Rated*, N-Channel 

IRF642, IRF643, Power MOSFET. 4-326 

IRF640R,IRF641R, 

IRF642R, 1RF643R 

IRF644, IRF645, 13.0A and 14.0A, 250V and 275V, 0.280 and 0.340Q, Avalanche Rated, N-Channel 

IRF646, IRF647 Power MOSFET. 4-331 

IRF710, IRF711, 1.7A and 2.0A, 350V and 400V, 3.600 and 5.000Q, Avalanche Rated*, N-Channel 

IRF712, IRF713, Power MOSFET. 4-336 

IRF710R, IRF711R, 

IRF712R, IRF713R 

IRF720, IRF721, 2.8A and 3.3A, 350V and 400V, 1.800 and 2.500Q, Avalanche Rated*, N-Channel 

IRF722, IRF723, Power MOSFET. 4-341 

IRF720R,IRF721R, 

IRF722R, IRF723R 

IRF730, IRF731, 4.5A and 5.5A. 350V and 400V, 1.000 and 1.500D, Avalanche Rated*, N-Channel 

IRF732, IRF733, Power MOSFET. 4-346 

IRF730R.1RF731R, 

IRF732R, IRF733R 

IRF740, IRF741, 8.0A and 10.0A, 350V and 400V, 0.550 and 0.800Q, Avalanche Rated*, N-Channel 

IRF742, IRF743, Power MOSFET. 4-351 

IRF740R,IRF741R. 

IRF742R, IRF743R 

IRF820, IRF821, 2.0A and 2.5A. 450V and 500V, 3.000 and 4.000Q, Avalanche Rated*, N-Channel 

IRF822, IRF823, Power MOSFET. 4-356 

IRF820R,IRF821R, 

IRF822R, IRF823R 

IRF830, IRF831, 4.0A and 4.5A, 450V and 500V, 1.500 and 2.000a, Avalanche Rated*, N-Channel 

IRF832, IRF833, Power MOSFET. 4-361 

IRF830R,IRF831R, 

IRF832R, IRF833R 

IRF840, IRF841, 7.0A and 8.0A, 450V and 500V. 0.850 and 1.1 OOQ, Avalanche Rated*. N-Channel 

IRF842, IRF843, Power MOSFET. 4-366 

IRF840R, IRF841R, 

IRF842R, IRF843R 
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IRFAC40, IRFAC42 

IRFBC40, IRFBC42 

IRFD110, IRFD111. 

IRFD112, IRFD113, 

IRFD110R, 

IRFD111R, 

IRFD112R, 

IRFD113R 

IRFD120, IRFD121, 

IRFD122, IRFD123, 

IRFD120R, 

IRFD121R, 

IRFD122R, 

IRFD123R 

IRFD1Z0,IRFD1Z1, 
IRFD1Z2. IRFD1Z3 

IRFD210. IRFD211, 

IRFD212,IRFD213, 

IRFD210R. 

IRFD211R, 

IRFD212R, 

IRFD213R 

IRFD220, IRFD221, 

IRFD222, IRFD223, 

IRFD220R, 

IRFD221R, 

IRFD222R, 

IRFD223R 

IRFD2Z0,IRFD2Z1, 
IRFD2Z2, IRFD2Z3 

IRFD310, IRFD311, 

IRFD312, IRFD313, 

IRFD310R, 

IRFD311R, 

IRFD312R, 

IRFD313R 

IRFD320, IRFD321, 

IRFD322, IRFD323, 

IRFD320R, 

IRFD321R, 

IRFD322R, 

IRFD323R 
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5.4A and 6.2A, 600V, 1.200 and 1.600Q, Avalanche Rated, N-Channel Power MOSFET. 4-371 

5.4A and 6.2A, 600V, 1.200 and 1.600Q, Avalanche Rated, N-Channel Power MOSFET. 4-377 

0.8A and 1.0A, 80V and 100V, 0.600 and 0.800Q, Avalanche Rated*, N-Channel 

Power MOSFET. 4-383 


1.1 A and 1.3A, 80V and 100V, 0.300 and 0.400Q, Avalanche Rated*, N-Channel 

Power MOSFET. 4-388 


0.4A and 0.5A, 60V and 100V, 2.400 and 3.200Q, N-Channel Power MOSFET. 4-393 

0.5A and 0.6A, 150V and 200V, 1.500 and 2.400Q, Avalanche Rated*, N-Channel 

Power MOSFET.. 4-398 


0.7A and 0.8A, 150V and 200V, 0.800 and 1.200Q, Avalanche Rated*, N-Channel 

Power MOSFET. 4-403 


0.3A, 150V and 200V, 5.000 and 6.500Q, N-Channel Power MOSFET. 4-408 

0.3A and 0.4A, 350V and 400V, 3.600 and 5.000fli, Avalanche Rated*, N-Channel 

Power MOSFET. 4-413 


0.4A and 0.5A, 350V and 400V, 1.800 and 2.500Q, Avalanche Rated*, N-Channel 

Power MOSFET. 4-418 



IRFF110, IRFF111, 

IRFF112, IRFF113, 

IRFF110R, 

IRFF111R, 

IRFF112R, 

IRFF113R 


3.0A and 3.5A, 80V and 100V, 0.600 and 0.800Q, Avalanche Rated*, N-Channel 
Power MOSFET. 


IRFF120, IRFF121, 

IRFF122, IRFF123, 

IRFF120R, 

IRFF121R, 

IRFF122R, 

IRFF123R 


5.0A and 6.0A, 80V and 100V, 0.300 and 0.400fi, Avalanche Rated*, N-Channel 
Power MOSFET. 
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IRFF130. IRFF131, 

IRFF132, IRFF133, 

IRFF130R. 

IRFF131R, 

1RFF132R, 

IRFF133R 

IRFF210, IRFF211, 

IRFF212. IRFF213. 

IRFF210R, 

IRFF211R. 

IRFF212R, 

IRFF213R 

IRFF220. IRFF221, 

IRFF222, IRFF223, 

[RFF220R, 

IRFF221R, 

IRFF222R, 

IRFF223R 

IRFF230, IRFF231, 

IRFF232. IRFF233, 

IRFF230R, 

IRFF231R, 

IRFF232R, 

IRFF233R 

IRFF310. IRFF311. 

IRFF312. IRFF313, 

IRFF310R, 

IRFF311R. 

IRFF312R. 

IRFF313R 

IRFF320. IRFF321. 

IRFF322. [RFF323. 

IRFF320R. 

IRFF321R, 

IRFF322R, 

IRFF323R 

IRFF330, IRFF331, 

IRFF332, IRFF333, 

IRFF330R, 

IRFF331R, 

IRFF332R, 

IRFF333R 

IRFF420, IRFF421, 

IRFF422, IRFF423, 

IRFF420R. 

1RFF421R, 

IRFF422R, 

IRFF423R 

IRFF430, IRFF431. 

IRFF432. IRFF433, 

IRFF430R, 

IRFF431R, 

IRFF432R. 

IRFF433R 
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7.0A, and 8.0A, 80V and 100V, 0.180 and 0.250Q, Avalanche Rated*, N*Channel 

Power MOSFET.. 4-433 


1.8A and 2.2A, 160V and 200V, 1.500 2.4000, Avalanche Rated*, N-Channel Power MOS- 4-438 
FET.. 


3.0A and 3.5A, 150V and 200V, 0.800 and 1.20000, Avalanche Rated*, N-Channel 

Power MOSFET. 4-443 


4.6A and 6.5A, 150V and 200V, 0.400 and 0.6000, Avalanche Rated*, N-Channei 

Power MOSFET.... 4-448 


1.2A and 1.4A, 350V and 400V. 3.600 and 5.0000, Avalanche Rated*, N-Channel 

Power MOSFET... 4-453 


2.0A and 2.5A, 350V and 400V, 1.8000 and 2.5000, Avalanche Rated*, N-Channel 

Power MOSFET. 4-458 


3.0A and 3.5A, 350V and 400V, 1.000 and 1.5000, Avalanche Rated*, N-Channel 

Power MOSFET. 4-463 


1.4A and 1.6A, 450V and 500V, 3.000 and 4.0000, Avalanche Rated*, N-Channel 

Power MOSFET... . 4-468 


2.3A and 2.8A, 460V and 500V, 1.500 and 2.0000, Avalanche Rated*, N-Channel 

Power MOSFET... 4-473 
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IRFP140, IRFP141, 27.0A and 31.0A, 80V and 100V, 0.077 and 0.099Q, Avalanche Rated, N-Channel 


IRFP142, IRFP143 Power MOSFET. 4-478 

IRFP150, IRFP151, 34.0 and 40.0A, 60V and 100V, 0.055 and 0.080Q, Avalanche Rated*, N-Channel 

IRFP152, IRFP153, Power MOSFET. 4-483 

IRFP150R, 

IRFP151R, 

IRFP152R, 

IRFP153R 


IRFP240, IRFP241, 18.0A and 20.0A, 150V and 200V, 0.180 and 0.220Q, Avalanche Rated, N-Channel 

IRFP242, IRFP243 Power MOSFET. 4-488 

IRFP244, IRFP245, 14.0A and 15.0A, 250V /^275V, 0.280 and 0.340Q, Avalanche Rated, N-Channel 

IRFP246, IRFP247 Power MOSFET... 4-493 

IRFP250, IRFP251, 27.0A and 33.0A, 150V and 200V, 0.085 and 0.120Q, Avalanche Rated*, N-Channel 

IRFP252, IRFP253, Power MOSFET. 4-498 

IRFP250R, 

IRFP251R, 

IRFP252R, 

IRFP253R 



IRFP254, IRFP255, 21.0A and 23.0A, 250V and 275V, 0.140 and 0.170Q, Avalanche Rated, N-Channel 

IRFP256, IRFP257 Power MOSFET. 4-503 

IRFP340, IRFP341, 8.7A and 11.0A, 350V and 400V, 0.550 and 0.800Q, Avalanche Rated, N-Channel 

IRFP342, 1RFP343 Power MOSFET. 4-508 

IRFP350, IRFP351, 14.0A and 16.0A, 350 and 400V, 0.300 and 0.4000Q, Avalanche Rated*, N-Channel 

IRFP352, IRFP353, Power MOSFET. 4-513 

IRFP350R, 

IRFP351R, 

IRFP352R, 

IRFP353R 


IRFP360, IRFP362 20.0A and 23.0A, 400V, 0.200 and 0.250Q, Avalanche Rated, N-Channel Power MOSFET... 4-518 

IRFP440, IRFP441, 7.7A and 8.8A, 450V and 500V, 0.850 and I.IOOQ, Avalanche Rated, N-Channel 

IRFP442, IRFP443 Power MOSFET. 4-523 

IRFP450, IRFP451, 12.0A and 14.0A, 450V and 500V, 0.400 and 0.500Q, Avalanche Rated*, N-Channel 

IRFP452, IRFP453, Power MOSFET. 4-528 


IRFP450R, 

IRFP451R, 

IRFP452R, 

IRFP453R 


IRFP460, IRFP462 17.0A and 20.0A, 500V, 0.270 and 0.350Q, Avalanche Rated, N-Channel Power MOSFET... 4-533 

IRFPC40, IRFPC42 5.9A and 6.8A, 600V, 1.200 and 1.600Q, Avalanche Rated, N-Channel Power MOSFET. 4-538 

IRFPG40, IRFPG42 3.9A and 4.3A, 1000V, 3.500 and 4.200U Avalanche Rated, N-Channel Power MOSFET_ 4-544 

IRFR110, IRFU110 4.7A, 100V, 0.540Q, Avalanche Rated, N-Channel Power MOSFET. 4-549 

IRFR120, IRFU120, 8.4A, 100V, 0.270Q, Avalanche Rated, N-Channel Power MOSFET. 4-555 

IRFR121, IRFU121 

IRFR214, IRFU214 2.2A, 250V, 2.000Q, Avalanche Rated, N-Channel Power MOSFET. 4-560 

IRFR220, IRFU220, 3.8A and 4.6A, 150V and 200V, 0.800Q and 1.2000Q, Avalanche Rated, N-Channel 

IRFR221, IRFU221, Power MOSFET.. 4-565 

IRFR222, IRFU222 
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IRFR320, IRFU320, 2.6A and 3.1 A, 350 and 400V, 1.800a and 2.5000a, Avalanche Rated, N-Channel 

IRFR321, IRFU321, Power MOSFET.. 4-570 

IRFR322, IRFU322 

IRFR410, IRFU410 1.5A, 500V, 7.0000, Avalanche Rated, N-Channel Power MOSFET. 4-575 

IRFR420, IRFU420, 2.2A and 2.5A, 450V and 500V, 3.0000 and 4.0000, Avalanche Rated, N-Channel 

IRFR421, IRFU421, Power MOSFET. 4-580 

IRFR422, IRFU422 

RF1S25N06, 25.0A, 60V, 0.0470, N-Channel Power MOSFET. - 3-27 

RF1S25N06SM, 

RFP25N06 

RF1S45N06, 45.0A, 60V, 0.0280, Avalanche Rated, N-Channel Power MOSFET. - 3-33 

RF1S45N06SM, 

RFG45N06, 

RFP45N06 

RF1S50N06, 50.0A, 60V, 0.0220, Avalanche Rated, N-Channel Power MOSFET. - 3-39 

RF1S50N06SM, 

RFG50N06, 

RFP50N06 

RF1S70N03, 70.0A, 30V, 0.0100, Avalanche Rated, N-Channel Power MOSFET. - 3-45 

RF1S70N03SM, 

RFP70N03 

RF1S70N06, 70.0A, 60V, 0.0140, Avalanche Rated, N-Channel Power MOSFET. - 3-51 

RF1S70N06SM, 

RFG70N06, 

RFP70N06 

RFA100N05E 100.0A, 50V, 0.0080, Avalanche Rated, N-Channel Power MOSFET. 4-778 

RFD14N05, 14.0A, 50V, 0.1000, Avalanche Rated, N-Channel Power MOSFET.. - 3-3 

RFD14N05SM, 

RFP14N05 

RFD14N06, 14.0A, 60V, 0.1000, Avalanche Rated, N-Channel Power MOSFET. - 3-9 

RFD14N06SM, 

RFP14N06 

RFD16N05, 16.0A, 50V and 60V, 0.0470, Avalanche Rated, N-Channel Power MOSFET. - 3-15 

RFD16N05SM, 

RFD16N06, 16.0A, 50V and 60V, 0.0470, Avalanche Rated, N-Channel Power MOSFET. 3-21 

RFD16N06SM 

RFD3055, 12.0A, 60V, 0.1500, Avalanche Rated, N-Channel Power MOSFET. 4-653 

RFD3055SM, 

RFP3055 

RFF70N06 25.0A, 60V, 0.0250, Avalanche Rated, N-Channel Power MOSFET. - 3-57 

RFG40N10, 40.0A, 100V, 0.0400, Avalanche Rated, N-Channel Power MOSFET. 4-731 

RFP40N10 

RFG50N05, 50.0A, 50V, 0.0220, Avalanche Rated, N-Channel Power MOSFET. 4-750 

RFP50N05 

RFG75N05E, 75.0A, 50V, 0.0080, Avalanche Rated, ESD Rated, N-Channel Power MOSFET. 4-773 

RFH75N05E 

RFH10N45/50 10.OA, 450V and 500V, 0.6000, N-Channel Power MOSFET. 4-645 


1-36 






















Product Index by Family (Continued) 


DB223B DB316 
PAGE PAGE 

RFH12N35/40 12.0A, 350V and 400V, 0.380Q, N-Channel Power MOSFET. 4-666 

RFH25N18/20 25.0A, 180V and 200V, 0.1500, N-Channel Power MOSFET. 4-707 

RFH30N12/15 30.0A, 120V and 150V, 0.0750, N-Channel Power MOSFET. 4-715 

RFH35N08/10 35.0A, 80V and 100V, 0.0550, N-Channel Power MOSFET. 4-723 

RFH45N05/06 45.0A, 50V and 60V, 0.0400, N-Channel Power MOSFET. 4-742 

RFK25N18/20 25.0A, 180V, 0.1500, N-Channel Power MOSFET... 4-711 

RFK30N12/15 30.0A, 120V and 150V, 0.0750, N-Channel Power MOSFET. 4-719 

RFK35N08/10 35.0A, 100V, 0.0550, N-Channel Power MOSFET. 4-727 

RFK45N05/06 45.0A, 50V, 0.0400, N-Channel Power MOSFET. .. 4-746 

RFL1N08/10 1 .OA, 80V and 10OV, 1.2000, N-Channel Power MOSFET.. 4-585 

RFL1N12/15 1.0A, 120V and 150V, 1.9000, N-Channel Power MOSFET. 4-589 

RFL1N18/20 1.0A, 180V and 200V, 3.6500, N-Channel Power MOSFET. 4-593 

RFL2N05/06 2.0A, 50V, 0.9500, N-Channel Power MOSFET. 4-597 

RFL4N12/15 4.0A, 120V and 150V, 0.4000, N-Channel Power MOSFET. 4-621 

RFM10N12/15, 10.0A, 120V and 150V, 0.3000, N-Channel Power MOSFET. 4-641 

RFP10N12/15 

RFM10N45/50 10.OA, 450V and 500V, 0.6000, N-Channel Power MOSFET. 4-649 

RFM12N08/10, 12.0A, 80V and 100V, 0.2000, N-Channel Power MOSFET. 4-659 

RFP12N08/10 

RFM12N18/20, 12.0A, 180V and 200V, 0,2500, N-Channel Power MOSFET. 4-663 

RFP12N18/20 

RFM12N35/40 12.0A, 350V and 400V, 0.5000, N-Channel Power MOSFET. 4-671 

RFM15N05/06, 15.0A, 50V and 60V, 0.1400, N-Channel Power MOSFET. 4-680 

RFP15N05/06 

RFM15N12/15, 15.0A, 120V and 150V, 0.1500, N-Channel Power MOSFET. 4-686 

RFP15N12/15 

RFM18N08/10, 18.0A, 80V and 100V, 0.1000, N-Channel Power MOSFET. 4-694 

RFP18N08/10 

RFM3N45/50, 3.0A, 450V and 500V, 3.0000, N-Channel Power MOSFET. 4-613 

RFP3N45/50 

RFM4N35/40, 4.0A, 400V, 2.0000, N-Channel Power MOSFET. 4-625 

RFP4N35/40 

RFM6N45/50, 6.0A, 450V, 1.2500, N-Channel Power MOSFET. 4-633 

RFP6N45/50 

RFM7N35/40, 7.0A, 350V, 0.7500, N-Channel Power MOSFET. 4-637 

RFP7N35/40 

RFP22N10 22.0A, 100V, 0.0800, Avalanche Rated, N-Channel Power MOSFET. 4-698 

RFP25N05 25.0A, 50V, 0.0470, Avalanche Rated, N-Channel Power MOSFET. 

RFP2N08/10 2.0A, 80V and 10OV, 1.0500, N-Channel Power MOSFET. 4-601 
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RFP2N12/15 2.0A, 120V and 150V, 1.750Q, N-Channel Power MOSFET. 4-605 

RFP2N18/20 2.0A, 180V and 200V, 3.500Q, N-Channel Power MOSFET... 4-609 

RFP4N05/06 4.0A, 50V and 60V, 0.800Q, N-Channel Power MOSFET. 4-617 

RFP4N100 4.3A, 1000V, 3.500Q, Avalanche Rated, N-Channel Power MOSFET. 4-629 

P-CHANNEL POWER MOSFET DATA SHEETS 

2N6804 11.OA, 100V, 0.300Q, Avalanche Rated, P-Channel Power MOSFET. 5-3 

2N6849 6.5A, 100V, 0.300Q, Avalanche Rated, P-Channel Power MOSFET. 5-8 

2N6851 4.0A, 200V, 0.800^^, Avalanche Rated, P-Channel Power MOSFET. 5-13 

2N6895 1.2A, 10OV, 3.650Q, P-Channel Power MOSFET. 5-18 

2N6896 6.0A, 100V, 0.600Q, P-Channel Power MOSFET. 5-22 

2N6897 12.0A, 100V, 0.300Q, P-Channel Power MOSFET. 5-26 

2N6898 25.0A, 100V, 0.200Q, P-Channel Power MOSFET.. 5-30 

IRF9130, IRF9131, 10.0A and 12.0A, 60V and 100V, 0.300 and 0.400a Avalanche Rated, P-Channel 

IRF9132, IRF9133 Power MOSFET. 5-34 

IRF9140, IRF9141, 15.0A and 19.0A, 60V and 100V, 0.200 and 0.300Q, Avalanche Rated, P-Channel 

IRF9142, IRF9143 Power MOSFET.. 5-39 

IRF9150, IRF9151 25.0A, 60V and 100V, 0.150Q, Avalanche Rated, P-Channel Power MOSFET. 5-44 

IRF9230, IRF9231, 5.5A and 6.5A, 150V and 200V, 0.800 and 1.200Q, Avalanche Rated, P-Channel 

IRF9232, IRF9233 Power MOSFET.. 5-50 

IRF9240, IRF9241, 9.0A and 11 .OA, 150V and 200V, 0.500 and O.TOOQ, Avalanche Rated, P-Channel 

IRF9242, IRF9243 Power MOSFET. 5-55 

IRF9510, IRF9511, 2.5A and 3.0A, 60V and 100V, 1.2000 and 1.600Q, Avalanche Rated, P-Channel 

IRF9512, IRF9513 Power MOSFET.. 5-60 

IRF9520, IRF9521, 5.0A and 6.0A, 60V and 100V, 0.600 and 0.800Q, Avalanche Rated, P-Channel 

IRF9522, IRF9523 Power MOSFET. 5-65 

IRF9530, IRF9531, 10.0A and 12.0A, 60V and 100V, 0.300 and 0.400Q, Avalanche Rated, P-Channel 

IRF9532, IRF9533 Power MOSFET.. 5-70 

IRF9540, IRF9541, 15.0A and 19.0A, 60V and 100V, 0.200 and 0.300a, Avalanche Rated, P-Channel 

IRF9542, IRF9543 Power MOSFET. 5-76 

IRF9620, IRF9621, 3.0A and 3.5A, 150V and 200V, 1.500 and 2.400Q, Avalanche Rated, P-Channel 

IRF9622, IRF9623 Power MOSFET. 5-80 

IRF9630, IRF9631, 5.5A and 6.5A, 150V and 200V, 0.800 and 1.200Q, Avalanche Rated, P-Channel 

IRF9632, IRF9633 Power MOSFET.. 5-85 

IRF9640, IRF9641, 9.0A and 11.0A, 150V and 200V, 0.500 and 0.700Q, Avalanche Rated, P-Channel 

IRF9642, IRF9643 Power MOSFET. 5-90 

IRFD9110, 0.6A and 0.7A, 60V and 100V, 1.2000 and 1.600Q, Avalanche Rated, P-Channel 

IRFD9113 Power MOSFET.. 5-95 

IRFD9120, 0.8A and 1 .OA, 60V and 100V, 0.600 and 0.800Q, Avalanche Rated, P-Channel 

IRFD9121, Power MOSFET. 5-100 

IRFD9122, 

IRFD9123 
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IRFF9120, 3.5A and 4.0A, 60V and 100V, 0.600 and 0.8000, Avalanche Rated, P»Channel 

IRFF9121, Power MOSFET. 5-110 

IRFF9122, 

IRFF9123 

IRFF9130, 5.5A and 6.5A, 60V and 10OV, 0.300 and 0.4000, Avalanche Rated, P-Channel 

IRFF9131, Power MOSFET. 5-115 

IRFF9132, 

IRFF9133 

IRFF9220. 2.0A and 2,5A, 150V and 200V, 1.5000 and 2.4000, Avalanche Rated, P-Channel 

IRFF9221, Power MOSFET. 5-120 

IRFF9222, 

IRFF9223 

IRFF9230, 3.5A and 4.0A. 160V and 200V, 0.800 and 1.2000, Avalanche Rated, P-Channel 

IRFF9231, Power MOSFET. 5-125 

IRFF9232, 

IRFF9233 

IRFP9140, 16.0A and 19.0A. 60V and 100V, 0.200 and 0.3000, Avalanche Rated, P-Channel 

IRFP9141, Power MOSFET. 5-130 

IRFP9142. 

IRFP9143 

IRFP9160. 25.0A, 60V and 100V, 0.1600, Avalanche Rated, P-Channel Power MOSFET. 6-135 

IRFP9151 

IRFP9240, 10.0A and 12.0A, 150V and 200V, 0.500 and 0.7000, Avalanche Rated, P-Channel 

IRFP9241, Power MOSFET.. . 5-140 

IRFP9242, 

IRFP9243 

IRFR9110, 3.1A, 100V, 1.2000, Avalanche Rated, P-Channel Power MOSFET. - 4-3 

IRFU9110 

IRFR9120, 5.6A, 100V, 0.6000, Avalanche Rated, P-Channel Power MOSFET. - 4-9 

IRFU9120 

IRFR9220. 3.6A, 200V, 1.5000, Avalanche Rated, P-Channel Power MOSFET. - 4-15 

IRFU9220 

RF1S30P05, 30.0A, 50V, 0.0650, Avalanche Rated, P-Channel Power MOSFET. - 4-39 

RF1S30P05SM, 

RFG30P05, 

RFP30P05 

RF1S30P06, 30.0A, 60V, 0.0650, Avalanche Rated, P-Channel Power MOSFET. - 4-45 

RF1S30P06SM, 

RFG30P06, 

RFP30P06 

RF1S60P03, 60.0A, 30V, 0.0270, Avalanche Rated, P-Channel Power MOSFET. - 4-51 

RF1S60P03SM, 

RFG60P03, 

RFP60P03 

RFD15P05, 15.0A, 50V. 0.1500, Avalanche Rated, P-Channel Power MOSFET. - 4-27 

RFP15P05SM, 

RFP15P05 

RFD15P06. 15.0A, 60V. 0.1500, Avalanche Rated. P-Channel Power MOSFET. - 4-33 

RFD15P06SM. 

RFP15P06 
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RFD8P05, 8.0A, 50V, 0.300^2, Avalanche Rated, P-Channel Power MOSFET .. 5-161 

RFP8P05SM, 

RFP8P05 

RFD8P06E, 8.0A, 60V, 0.300Q, Avalanche Rated, ESD Protected, P-Channel Power MOSFET. - 4-21 

RFD8P06ESM, 

RFP8P06E 

RFF60P06 25.0A, 60V, 0.030^2, Avalanche Rated, P-Channel Power MOSFET. - 4-69 

RFG60P05E 30.0A, 50V, 0.030Q, Avalanche Rated, P-Channel Power MOSFET. - 4-57 

RFG60P06E 30.0A, 60V, 0.030Q, Avalanche Rated, P-Channel Power MOSFET. - 4-63 

RFH25P08/10, 25.0A, 80V and 100V, 0.150Q, P-Channel Power MOSFET. 5-183 

RFK25P08/10 

RFL1P08/10 1.0A, 80V and 100V, 3.650^2, P-Channel Power MOSFET. 5-145 

RFM10P12/15, 10.0A, 120V and 150V, 0.500Q, P-Channel Power MOSFET. 5-170 

RFP10P12/15 

RFM12P08/10, 12.0A, 80V and 100V, 0.300Q, P-Channel Power MOSFET. 5-174 

RFP12P08/10 

RFM5P12/15, 5.0A, 120V and 150V, 1.000Q, P-Channel Power MOSFET. 5-153 

RFP5P12/15 

RFM6P08/10, 6.0A, 80V and 100V, 0.600Q, P-Channel Power MOSFET. 5-157 

RFP6P08/10 

RFM8P08/10, 8.0A, 80V and 100V, 0.400Q, P-Channel Power MOSFET. 5-166 

RFP8P08/10 

RFP2P08/10 2.0A, 80V and lOOV, 3.600Q, P-Channel Power MOSFET. 5-149 

SMALL OUTLINE PRODUCTS 

RF1K49086 3.5A, 30V, 0.060Q, Avalanche Rated, Dual N-Channel Power MOSFET. - 7-3 

RF1K49088 3.5A, 30V, 0.060Q, Avalanche Rated, Dual N-Channel Power MOSFET. - 7-10 

RF1K49090 3.5A, 12V, 0.050Q, Avalanche Rated, Dual N-Channel Power MOSFET. - 7-17 

RF1K49092 3.5A/2.5A, 12V, 0.050/0.130Q, Avalanche Rated, Logic Level, Complementary 

N and P-Channel Power MOSFET. - 7-24 

RF1K49093 3.5A, 12V, 0.130Q, Avalanche Rated, Logic Level, P-Channel Power MOSFET. - 7-36 

RF1K49156 6.3A, 30V, 0.030Q, Avalanche Rated, Logic Level, N-Channel Power MOSFET. - 7-43 

RF1K49157 6.3A, 30V, 0.030Q, Avalanche Rated, N-Channel Power MOSFET. - 7-50 
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N-CHANNEL MOSFETs 


MAXIMUM RATINGS 

TO-251AA 

TO-252AA 



BVdss 

(V) 

1 

''DS(ON) 

30 

3.5 

2 X 0.06 





30 

6.3 

0.03 





30 

70 

0.010 



RFP70N03 


50 

4.0 

0.800 



RFP4N05 


50 

13 

0.120 



BUZ71A 


50 

14 

0.100 



BUZ71 


50 

14 

0.100 

RFD14N05 

RFD14N05SM 

RFP14N05 


50 

15 

0.140 



RFP15N05 


50 

16 

0.047 

RFD16N05 

RFD16N05SM 



50 

25 

0.047 



RFP25N05 


50 

30 

0.040 



BUZ11 


50 

50 

0.022 



RFP50N05 

RFG50N05 

50 

75 

0.008 




RFG75N05E 

50 

100 

0.008 





60 

0.10 

3.200 





60 

0.50 

2.400 





60 

4.0 

0.800 



RFP4N06 


60 

12 

0.150 

RFD3055 

RFD3055SM 

RFP3055 


60 

14 

0.100 

RFD14N06 

RFD14N06SM 

RFP14N06 


60 

15 

0.140 



RFP15N06 


60 

16 

0.047 

RFD16N06 

RFD16N06SM 



60 

25 

0.047 



RFP25N06 


60 

34 

0.080 




IRFP153 

60 

40 

0.055 




IRFP151 

60 

45 

0.028 



RFP45N06 

RFG45N06 

60 

50 

0.022 



RFP50N06 

RFG50N06 

60 

70 

0.014 



RFP70N06 

RFG70N06 
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N-CHANNEL MOSFETs (Continued) 


MAXIMUM RATINGS 



100 

8.0 

0.360 

100 

mm 

0.270 

100 

9.0 

0.250 

100 

9.2 

0.270 

100 

12 

0.230 

100 

12 

0.200 

100 

12 

0.200 

100 

14 

0.160 

100 

18 

0.100 

100 

19 

0.100 

100 

22 

0.080 

100 

25 

0.100 

100 

27 

0.099 

100 

28 

0.077 

100 

31 

0.077 

100 

34 

0.080 

100 

40 

0.040 

100 

40 

0.055 

120 

2.0 

1.750 

120 

10 

0.300 

120 

15 

0.150 

150 

0.45 

2.400 

150 

0.60 

1.500 

150 

0.70 

1.200 

150 

0.80 

0.800 

150 

2.0 

1.750 
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P-CHANNEL MOSFETs (Continued) 


MAXIMUM RATINGS 


BVdsS 

(V) 

•d 

(A) 

^ DS(ON) 
{^) 

150 

0.45 

2.400 

150 

3.0 

2.400 

150 

3.5 

1.500 

150 

5.5 

1.200 

150 

6.5 

0.800 

150 

9.0 

0.700 

150 

10 

0.500 

150 

10 

0.700 

150 

11 

0.500 

150 

12 

0.500 

200 

0.60 

1.500 

200 

3.0 

2.400 

200 

3.5 

1.500 

200 

3.6 

1.500 

200 

5.5 

1.200 

200 

6.5 

0.800 

200 

9.0 

0.700 

200 

10 

0.700 

200 

11 

0.500 

200 

12 

0.500 
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N-CHANNEL LOGIC LEVEL DEVICES 


MAXIMUM RATINGS 


BVqsS 

(V) 

•d 

(A) 

•'dS(ON) 

12 

2.5/3.5 

0.05/0.13 
(COMP N&P) 

12 

3.5 

2 X 0.05 

30 

3.5 

2 X 0.06 

30 

6.3 

2 X 0.03 

30 

16 

0.022 

30 

45 

0.022 

50 

4.0 

0.800 

50 

14 

0.100 

50 

15 

0.140 

50 

16 

0.047 

50 

25 ' 

0.047 

50 

50 

0.022 

60 

2.0 

0.160 

60 

4.0 

0.800 

60 

12 

0.135 

60 

12 

0.15 

60 

14 

0.100 

60 

15 

0.140 

60 

16 

0.047 

60 

17 

0.100 

60 

23 

0.065 

60 

25 

0.085 

60 

30 

0.047 

60 

45 

0.028 

60 

50 

0.022 

80 

2.0 

1.050 



MS-012AA 


RF1K49092 


RF1K49090 


RF1K49088 


RF1K49156 
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N-CHANNEL LOGIC LEVEL DEVICES (Continued) 


I MAXIMUM RATINGS 


TO-252AA 


BVpss 

(V) 


•■dS(ON) 

{^) 

80 

3.0 

0.800 

RFD3N08L 

RFD3N08LSM 


80 

12 

0.200 



RFP12N08L 

80 

15 

0.140 



RFP15N08L 

100 

2.0 

1.050 



RFP2N10L 

100 

7.0 

0.300 

RFD7N10LE 

RFD7N10LESM 

RFP7N10LE 

100 

30 

0.200 



RFP12N10L 

100 

40 

0.040 



RFP40N10LE 

120 

2.0 

1.750 



RFP2N12L 

120 

10 

0.300 



RFP10N12L 

150 

2.0 

1.750 



RFP2N15L 

150 

10 

0.300 



RFP10N15L 

180 

2.0 

3.500 



RFP2N18L 

180 

8.0 

0.500 



RFP8N18L 

200 

2.0 

3.500 



RFP2N20L 

200 

8.0 

0.500 



RFP8N10L 


P-CHANNEL LOGIC LEVEL DEVICES 


MAXIMUM RATINGS 






BVqss 

•d 

'■dS(ON) 


(V) 

(A) 

(£2) 

TO-251AA 

12 

3.5 

2x0.13 


30 

10 

0.200 

RFD10P03L 
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HERMETIC N-CHANNEL (Continued) 


MAXIMUM RATINGS 
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HERMETIC N-CHANNEL (Continued) 



1. QPL Approved Type. 

2. Available in JANTX and JANTXV Reliability Levels only. 


HERMETIC LOGIC LEVEL N-CHANNEL 


MAXIMUM RATINGS 
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HERMETIC LOGIC LEVEL N-CHANNEL (Continued) 



NOTE: QPL Approved Type. 

HERMETIC P-CHANNEL 
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HERMETIC P-CHANNEL (Continued) 


MAXIMUM RATINGS I PACKA6iE 


BVdss 

•ds 

'' dS ( ON ) 

(V) 

(A) 

(^) 

80 

6.0 

0.6 

80 

8.0 

0.4 

80 

12.0 

0.3 

80 

25.0 

0.15 

100 

1.0 

3.65 

100 

1.2 

3.65 

100 

3.5 

0.8 

100 

4.0 

0.6 

100 

5.5 

0.4 

100 

6.0 

0.6 

100 

6.5 

0.3 
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SEMICONDUCTOR 


December 1995 


RFD14N05, 
RFD14N05SM, RFP14N05 

14A, 50V, Avalanche Rated N-Channel 
Enhancement-Mode Power MOSFETs 


Features 

• 14A, 50V 

• rDS(ON) = 

• Temperature Compensating PSPICE Model 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

• +175°C Operating Temperature 

Description 

The RFD14N05, RFD14N05SM, and RFP14N05 N-channel 
power MOSFETs are manufactured using the MegaFET pro¬ 
cess. This process which uses feature sizes approaching 
those of LSI integrated circuits, gives optimum utilization of 
silicon, resulting in outstanding performance. They were 
designed for use in applications such as switching regula¬ 
tors, switching converters, motor drivers, and relay drivers. 
These transistors can be operated directly from integrated 
circuits. 

PACKAGING AVAILABILITY 


Packaging 


JEDEC TO-220AB 


DRAIN (FLANGE) 



SOURCE 
DRAIN 
^ GATE 


JEDEC TO-251AA 


DRAIN (FLANGE) 



SOURCE 
(DRAIN 
^ GATE 


JEDEC TO-252AA 



GATE ^ 
SOURCE 



DRAIN (FLANGE) 


NOTE: When ordering, use the entire part number. Add the suffix 9A 
to obtain the TO-252AA variant in the tape and reel, i.e., 
RFD14N05SM9A. 

Formerly developmental type TA09770. 



Absolute Maximum Ratings Tc = + 25 °c 

Drain-Source Voltage. 

.Vdss 

RFD14N05, RFD14N05SM, 
RFP14N05 

50 

UNITS 

V 

Drain-Gate Voltage. 

.Vdgf, 

50 

V 

Gate-Source Voltage. 

.Vqs 

i20 

V 

Drain Current 

RMS Continuous. 

.b 

14 

A 

Pulsed Drain Current. 

.Idm 

Refer to Peak Current Curve 


Pulsed Avalanche Rating. 

< 

LU 

Refer to UlS Curve 


Power Dissipation 

Tc = +25°C. 

.Pd 

48 

W 

Derate above +25°C. 


0.32 

W/°C 

Operating and Storage Temperature. 

.Tstg. Tj 

-55 to+175 

°C 

Soldering Temperature of Leads for 10s. 

..Tl 

260 

°C 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD handling procedures. 
Copyright © Harris Corporation 1995 o « 
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Specifications RFD14N05, RFD14N05SM, RFP14N05 



Electrical Specifications 


+25°C, Unless Otherwise Specified 


Source-Drain Diode Specifications 

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS 

Forward Voltage Vsd Isd = ‘I^A - - 1.5 V 

Reverse Recovery Time tpp Isd = f^A, dlsiydt= lOOA/ps - - 125 ns 



























































































































Id, drain current (A) ^ b. DRAIN CURRENT (A) b. DRAIN CURRENT (A) 


RFD14N05, RFD14N05SM, RFP14N05 


Typical Performance Curves 



1 10 100 


Vps, DRAIN-TO-SOURCE VOLTAGE (V) 
FIGURE 1. SAFE OPERATING AREA CURVE 



25 50 75 100 125 150 175 

Tc, CASE TEMPERATURE (°C) 

IGURE 3. MAXIMUM CONTINUOUS DRAIN CURRENT vs 
TEMPERATURE 


PULSE DURATION = 250^s, Tq = +25^0 










9flH 



mm 



Vcs^ev 

Ka 











Vgs = 4.5V I 



■■■■■■■■ 

■■■■■■■■■ 


0 ^ _I__I_I_I 

0 2.0 4.0 6.0 8.0 

Vds, DRAIN-TO-SOURCE VOLTAGE (V) 


FIGURE 5. TYPICAL SATURATION CHARACTERISTICS 



Vdd=15V 



FIGURE 6. TYPICAL TRANSFER CHARACTERISTICS 
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RFD14N05, RFD14N05SM, RFP14N05 


Typical Performance Curves (continued) 



Tj, JUNCTION TEMPERATURE (°C) 

FIGURE 7. NORMALIZED DRAIN-SOURCE BREAKDOWN 
VOLTAGE vs JUNCTION TEMPERATURE 



-80 -40 0 40 80 120 160 200 

Tj, JUNCTION TEMPERATURE (°C) 


FIGURE 8. NORMALIZED GATE THRESHOLD VOLTAGE vs 
JUNCTION TEMPERATURE 


PULSE DURATION = 250^S, Vqs = 10V, Ip = 14A 



FIGURE 9. NORMALIZED rDS(ON) vs JUNCTION 
TEMPERATURE 


Vgs = 0V, f sIMHz 



FIGURE 11. TYPICAL CAPACITANCE vs VOLTAGE 



0 25 50 75 100 125 150 175 

Tc, CASE TEMPERATURE (®C) 

FIGURE 10. NORMALIZED POWER DISSIPATION vs TEMPERA¬ 
TURE DERATING CURVE 



o 

7.5 S 


2.5 


20 : 


G(REF) 


G(ACT) 


t,TIME(|as) 80 


G(REF) 

G(ACT) 


FIGURE 12. NORMALIZED SWITCHING WAVEFORMS FOR 

CONSTANT GATE CURRENT. REFER TO HARRIS 
APPLICATION NOTES AN7254 AND AN7260 
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RFD14N0S, RFD14N05SM, RFP14N0S 















RFD14N05, RFD14N05SM, RFP14N05 


Temperature Compensated PSPICE Model for the RFD14N05, RFD14N05SM, 
RFP14N05 

.SUBCKT RFP14N05 2 1 3; rev9/12/94 

CA 12 8 8.84e-10 
CB 15 14 9.34e-10 
CIN 6 8 5.2e-10 

□BODY 7 5 DBDMOD 
DBREAK 5 11 DBKMOD 
DPLCAP 10 5 DPLCAPMOD 

EBREAK 11 7 17 18 62.87 
EDS 14 8 5 8 1 
EGS 13 8 6 8 1 
ESG 6 10 6 8 1 
EVTO 20 6 18 8 1 

IT 8 17 1 

LDRAIN 2 5 1e-9 
LGATE 1 9 4.34e-9 
LSOURCE 3 7 3.79e-9 

MOS1 16 6 8 8 MOSMOD M = 0 
MOS2 16 21 8 8 MOSMOD M = i 

RBREAK 17 18 RBKMOD 1 
RDRAIN 50 16 RDSMOD 2.2e-3 
RGATE 9 20 5.64 
RIN 6 8 leg 

RSCL1 5 51 RSCLMOD1e-6 
RSCL2 5 50 1e3 
RSOURCE 8 7 RDSMOD 42.3e-3 
RVTO 18 19 RVTOMOD 1 

S1A 6 12 13 8 S1AMOD 
SIB 13 12 13 8 S1BMOD 
S2A 6 15 14 13 S2AMOD 
S2B 13 15 14 13 S2BMOD 

VBAT 8 19 DC 1 
VTO 21 6 0.82 

ESCL 51 50 VALUE = {(V(5,51)/ABS(V(5,51))r(PWR(V(5,5irie6/50,6))} 

.MODEL DBDMOD D (IS = 1.5e-13 RS = 10.9e-3 TRS1 = 2.3e-3 TRS2 = -1.75e-5 CJO = 6.84e*10 TT = 4.2e-8) 

.MODEL DBKMOD D (RS = 4.15e-1 TRS1 = 3.73e-3 TRS2 = -3.216-5) 

.MODEL DPLCAPMOD D (CJO = 26.2e-11 IS = 1e-30 N = 10) 

.MODEL MOSMOD NMOS (VTO = 3.91 KP = 12.68 IS = 1e-30 N = 10 TOX = 1 L = 1u W = 1u) 

.MODEL RBKMOD RES (TCI = 7.73e-4 TC2 = 2.12e-6) 

.MODEL RDSMOD RES (TCI = 5.0e-3 TC2 = 2.53e-5) 

.MODEL RSCLMOD RES (TCI = 2.05e-3 TC2 = 1.35e-5) 

.MODEL RVTOMOD RES (TCI = -4.44e-3 TC2 = -6.45e-6) 

.MODEL SI AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -5.29 VOFF= -3.29) 

.MODEL S1BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -3.29 VOFF= -5.29) 

.MODEL S2AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -2.25 VOFF= 2.75) 

.MODEL S2BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = 2.75 VOFF= -2.25) 

.ENDS 

NOTE: For further discussion of the PSPICE model, consult A New PSPICE Sub-circuit for the Power MOSFET Featuring Global 
Temperature Options; written by William J. Hepp and C. Frank Wheatley. 
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December 1995 


RFD14N06, 
RFD14N06SM, RFP14N06 

14A, 60V, Avalanche Rated N-Channel 
Enhancement-Mode Power MOSFETs 


Features 

• 14A,60V 

• '’dS(ON) = 

• Temperature Compensating PSPICE Model 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

• +175°C Operating Temperature 

Description 

The RFD14N06, RFD14N06SM, and RFP14N06 N-channel 
power MOSFETs are manufactured using the MegaFET pro¬ 
cess. This process which uses feature sizes approaching 
those of LSI integrated circuits, gives optimum utilization of 
silicon, resulting in outstanding performance. They were 
designed for use in applications such as switching regula¬ 
tors, switching converters, motor drivers, and relay drivers. 
These transistors can be operated directly from integrated 
circuits. 

PACKAGING AVAILABILITY 


Packaging 


JEDEC TO-220AB 


DRAIN (FLANGE) 



SOURCE 

DRAIN 

GATE 


JEDEC TO-251AA 


DRAIN (FLANGE) 


SOURCE 
^ DRAIN 
^ GATE 


JEDEC TO-252AA 


GATE 

SOURCE 



DRAIN (FLANGE) 


PART NUMBER 

PACKAGE 

BRAND 


RFD14N06 

TO-251AA 

F14N06 

RFD14N06SM 

TO-252AA 

F14N06 

RFP14N06 

TO-220AB 

RFP14N06 


NOTE: When ordering, use the entire part number. Add the suffix 9A 
to obtain the TO-252AA variant in the tape and reel, i.e., 
RFD14N06SM9A. 

Formerly developmental type TA09770. 



Absolute Maximum Ratings Tc = +25°c 

Drain-Source Voltage. 

.Vqss 

RFD14N06, RFD14N06SM, 
RFP14N06 

60 

UNITS 

V 

Drain-Gate Voltage. 

.Vdgr 

60 

V 

Gate-Source Voltage. 

.Vgs 

±20 

V 

Drain Current 

RMS Continuous. 

.b 

14 

A 

Pulsed Drain Current. 

.Idm 

Refer to Peak Current Curve 


Pulsed Avalanche Rating. 

.Eas 

Refer to UlS Curve 


Power Dissipation 

Tc = +25°C. 

.Pd 

48 

W 

Derate above +25°C. 


0.32 

W/°C 

Operating and Storage Temperature. 

.Tstg. Tj 

-55 to+175 

°C 

Soldering Temperature of Leads for 10s. 

.Tl 

260 

°C 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD Handling Procedures. 
Copyright © Harris Corporation 1995 « ^ 
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Specifications RFD14N06, RFD14N06SM, RFP14N06 


Electrical Specifications Tq = +25^C, Unless otherwise Specified 


PARAMETER 


Drain-Source Breakdown Voltage 


Gate Threshold Voltage 


Zero Gate Voltage Drain Current 


Gate-Source Leakage Current 


On Resistance 


Turn-On Time 


TEST CONDITIONS 


MIN TYP MAX UNITS 



Gate Charge at 10V 


Threshold Gate Charge 


Input Capacitance 


Output Capacitance 


Reverse Transfer Capacitance 


Thermal Resistance Junctlon-to-Case 


Thermal Resistance Junctlon-to-Amblent 


100 °C/W 


80 °C/W 


Source-Drain Diode Specifications 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Forward Voltage 

o 

CO 

> 

IsD = 

- 

- 

1.5 

V 

Reverse Recovery Time 

^RR 

IsD = 14A, dlso/dt = lOOA/ps 

■ 

- 

125 

ns 




























































































































DRAIN CURRENT (A) _ Iq. DRAIN CURRENT (A) 


RFD14N06, RFD14N06SM, RFP14N06 






































































RFD14N06, RFD14N06SM, RFP14N06 




-80 -40 0 


40 80 120 160 200 


^ LU 

S S 1.5 




Tj, JUNCTION TEMPERATURE (®C) 


0 40 80 120 160 200 

Tj, JUNCTION TEMPERATURE (°C) 


FIGURE 7. NORMALIZED DRAIN-SOURCE BREAKDOWN 
VOLTAGE vs JUNCTION TEMPERATURE 


FIGURE 8. NORMALIZED GATE THRESHOLD VOLTAGE vs 
JUNCTION TEMPERATURE 


PULSE DURATION = 250^s, Vqs = 10V, Iq = 14A 



40 0 40 80 120 160 200 

Tj, junction temperature (°C) 




50 75 100 125 

Tc, CASE TEMPERATURE (“C) 


FIGURE 9. NORMALIZED 
TEMPERATURE 


X vs JUNCTION 


FIGURE 10. NORMALIZED POWER DISSIPATION vs TEMPERA¬ 
TURE DERATING CURVE 


VGs = 0V,f = 1MHz 




Vos, DRAIN-TO-SOURCE VOLTAGE (V) 


Rl = 4.28Q 
Ig(REF) = 0.4mA 
Vgs = 10V 


t, TIME (ms) 


FIGURE 11. TYPICAL CAPACITANCE vs VOLTAGE 


FIGURE 12. NORMALIZED SWITCHING WAVEFORMS FOR 

CONSTANT GATE CURRENT. REFER TO HARRIS 
APPLICATION NOTES AN7254 AND AN7260 
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RFD14N06, RFD14N06SM, RFP14N06 


Typical Performance Curves (Continued) 
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RFD14N06, RFD14N06SM, RFP14N06 


Temperature Compensated PSPICE Model for the RFD14N06, RFD14N06SM, 
RFP14N06 

•SUBCKT RFP14N06 2 1 3; rev 9/12/94 

CA 12 8 8.84e-10 
CB 15 14 9.34e-10 
CIN 6 8 5.2e-10 

□BODY 7 5 DBDMOD 
DBREAK 5 11 DBKMOD 
DPLCAP10 5 DPLCAPMOD 

EBREAK 11 7 17 18 62.87 
EDS 14 8 5 8 1 
EGS 13 8 6 8 1 
ESG 6 10 6 8 1 
EVTO 20 6 18 8 1 

IT 8 17 1 

LDRAIN 2 5 1e-9 
LGATE 1 9 4.34e-9 
LSOURCE 3 7 3.79e-9 

MOS1 16 6 8 8 MOSMOD M = 0 
MOS2 16 21 8 8 MOSMOD M = 

RBREAK 17 18 RBKMOD 1 
RDRAIN 50 16 RDSMOD 2.2e-3 
RGATE 9 20 5.64 
RIN 6 8 1e9 

RSCL1 5 51 RSCLMOD1e-6 
RSCL2 5 50 1e3 
RSOURCE 8 7 RDSMOD 42.3e-3 
RVTO 18 19 RVTOMOD 1 

S1A 6 12 13 8 S1AMOD 
SIB 13 12 13 8 S1BMOD 
S2A 6 15 14 13 S2AMOD 
S2B 13 15 14 13 S2BMOD 

VBAT 8 19 DC 1 
VTO 21 6 0.82 

ESCL 51 50 VALUE = {(V(5,51 )/ABS(V(5,51 )))*(PWR(V(5.51 )*1 e6/50.6))} 

.MODEL DBDMOD D (IS = 1.5e-13 RS = 10.9e-3 TRS1 = 2.3e-3 TRS2 = -1.75e-5 CJO = 6.84e-10 TT = 4.2e-8) 

.MODEL DBKMOD D (RS = 4.15e-1 TRS1 = 3.73e-3 TRS2 = -3.21 e-5) 

.MODEL DPLCAPMOD D (CJO = 26.2e-11 IS = 1 e-30 N = 10) 

.MODEL MOSMOD NMOS (VTO = 3.91 KP = 12.68 IS = 1e-30 N = 10 TOX =1 L = 1u W = 1u) 

.MODEL RBKMOD RES (TCI = 7.73e-4 TC2 = 2.12e-6) 

.MODEL RDSMOD RES (TCI = 5.0e-3 TC2 = 2.53e-5) 

.MODEL RSCLMOD RES (TCI = 2.05e-3 TC2 = 1.35e-5) 

.MODEL RVTOMOD RES (TCI = -4.44e-3 TC2 = -6.45e-6) 

.MODEL SI AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -5.29 VOFF= -3.29) 

.MODEL SI BMODVSWITCH (RON = 1 e-5 ROFF = 0.1 VON = -3.29 VOFF=-5.29) 

.MODEL S2AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -2.25 VOFF= 2.75) 

.MODEL S2BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = 2.75 VOFF= -2.25) 

.ENDS 

NOTE: For further discussion of the PSPICE model, consult A New PSPICE Sub-Circuit for the Power MOSFET Featuring Global 
Temperature Options; written by William J. Hepp and C. Frank Wheatley. 
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SEMICONDUCTOR 


December 1995 


RFD16N05, 

RFD16N05SM 

16A, 50V, Avalanche Rated N-Channei 
Enhancement-Mode Power MOSFETs 


Features 

• 16A,50V 

• '’dS(ON) = 0.047Q 

• Temperature Compensating PSPICE Model 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

• +175°C Operating Temperature 

Description 

The RFD16N05 and RFD16N05SM N-channel power MOS¬ 
FETs are manufactured using the MegaFET process. This 
process which uses feature sizes approaching those of LSI 
integrated circuits, gives optimum utilization of silicon, result¬ 
ing in outstanding performance. They were designed for use 
in applications such as switching regulators, switching con¬ 
verters, motor drivers, and relay drivers. These transistors 
can be operated directly from integrated circuits. 


Packaging 


JEDEC TO-251AA 


DRAIN (FLANGE) 


SOURCE 
^ DRAIN 

gate 


JEDEC TO-252AA 


GATE 

SOURCE 



DRAIN (FLANGE) 




PACKAGING AVAILABILITY 


PART NUMBER 


RFD16N05 

TO-251AA 

F16N05 

RFD16N05SM 

TO-252AA 

F16N05 


NOTE: When ordering, use the entire part number. Add the suffix 9A 
to obtain the TO-252AA variant in the tape and reel, i.e., 
RFD16N05SM9A. 

Formerly developmental type TA09771. 



Absolute Maximum Ratings Tq = +25°c 

Drain-Source Voltage. 

. ^DSS 

RFD16N05, RFD16N05SM 

50 

UNITS 

V 

Drain-Gate Voltage. 

.Vqqr 

50 

V 

Gate-Source Voltage. 

.Vqs 

±20 

V 

Drain Current 

RMS Continuous. 

.b 

16 

A 

Pulsed Drain Current. 

. 'dm 

Refer to Peak Current Curve 


Pulsed Avalanche Rating. 

CO 

< 

UJ 

Refer to UlS Curve 


Power Dissipation 

Tc = +25°C. 

. Pd 

72 

W 

Derate above +25°C. 


0.48 

W/°C 

Operating and Storage Temperature. 

. Tstg> "Tj 

-55 to+175 

°C 

Soldering Temperature of Leads for 10s. 

. Tl 

260 

°C 


CAUTION: These devices are sensitive to eiectrostatic discharge. Users should follow proper ESD handling procedures. 
Copyright © Harris Corporation 1995 o i c 
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Specifications RFD16N05, RFD16N05SM 


Electrical Specifications Tq = +25°C, unless otherwise Specified 


PARAMETER 


Drain-Source Breakdown Voltage 


Gate Threshold Voltage 


Zero Gate Voltage Drain Current 


Gate-Source Leakage Current 


On Resistance 


Turn-On Time 


Turn-On Delay Time 


Rise Time 


Turn-Off Delay Time 


Fall Time 


Turn-Off Time 


Total Gate Charge 


Gate Charge at 10V 


Threshold Gate Charge 


Input Capacitance 


Output Capacitance 


Reverse Transfer Capacitance 


Thermal Resistance Junction-to-Case 


Thermal Resistance Junction-to-Ambient 


TEST CONDITIONS 



Iq =5 250pA, Vgs = 

OV 

Vgs = ^DS> b = 250pA 

Vds = 50V, 

Tc = +25°C 

Vgs = 0V 



Tc = +150OC 


bo = 25V. Id = 8A, 

Il = 3.125Q, Vgs=10V, 
Gs = 250 


Qg(TOT) ^gs = OV to 20V Vdd = 40 V, 

- Id=16A, 

VGs = 0Vto10V Rl = 2.50 

Qg(TH) Vgs = OV to 2V 


C|SS 


Vds = 25V,Vgs = 0V, 
f=1MHz 



TO-251 and TO-252 



MAX UNITS 


V 


V 


pA 


50 pA 


100 nA 


0.047 O 


65 ns 


ns 


ns 


ns 


ns 


125 ns 


80 nC 


45 nC 


2.2 nC 


PF 


pF 


pF 


2.083 OC/W 


100 OC/W 


Source-Drain Diode Specifications 
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Id, DRAIN CURRENT (A) Iq, DRAIN CURRENT (A) Id, DRAIN CURRENT (A 


RFD16N05, RFD16N05SM 



TRANSCONDUCTANCE 
■ MAY LIMIT CURRENT 
IN THIS REGION 


75 100 125 

Tc, CASE TEMPERATURE (°C) 


t, PULSE WIDTH (s) 


IGURE 3. MAXIMUM CONTINUOUS DRAIN CURRENT vs 
TEMPERATURE 


FIGURE 4. PEAK CURRENT CAPABILITY 


PULSE DURATION = 250|is, Tq = +25°C 


Vgs = 20V /Vgs = iovI 



1.0 2.0 

Vos. DRAIN-TO-SOURCE VOLTAGE (V) 



PULSE TEST I 

PULSE DURATION = 250|iis 
DUTY CYCLE = 0.5% MAX 


Vgs. GATE-TO-SOURCE voltage (V) 


FIGURE 5. TYPICAL SATURATION CHARACTERISTICS 


FIGURE 6. TYPICAL TRANSFER CHARACTERISTICS 
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RFD16N05, RFD16N05SM 


Typical Performance Curves (Continued) 



Tj, JUNCTION TEMPERATURE (°C) Tj, JUNCTION TEMPERATURE (®C) 


FIGURE 7. NORMALIZED rDS(ON) vs JUNCTION TEMPERATURE FIGURE 8. NORMALIZED GATE THRESHOLD VOLTAGE vs 

JUNCTION TEMPERATURE 



Tj, junction temperature (°c) Tc, case temperature (®C) 

FIGURE 9. NORMALIZED DRAIN-SOURCE BREAKDOWN VOLT- FIGURE 10. NORMALIZED POWER DISSIPATION vs TEMPERA- 
AGE vs JUNCTION TEMPERATURE TURE DERATING CURVE 


VftcsOVfsIMHz so— ■ .- ..- .. .... -,■—10 



FIGURE 11. TYPICAL CAPACITANCE vs VOLTAGE FIGURE 12. NORMALIZED SWITCHING WAVEFORMS FOR 

CONSTANT GATE CURRENT. REFER TO HARRIS 
APPLICATION NOTES AN7254 AND AN7260 


GATE-SOURCE 




RFD16N05, RFD16N05SM 


Typical Performance Curves (Continued) 



tAV = (L)(Ias)/(1.3‘RATED BVdss * Vdd) 
If R^O 


tAV = (L/R)ln[(lAs*R)/(1.3*RATED BVdss-Vqd) +1] i i i 1111 

1 1 I I 1 I I 11II I I I 1 I 111. I ■ I I 1 IJII 

0.01 0.1 1 10 
tAV, time in avalanche (ms) 

FIGURE 13. UNCLAMPED INDUCTIVE SWITCHING. 
REFER TO HARRIS APPLICATION NOTES AN9321 AND AN9322 

























RFD16N0S, RFD16N05SM 


Temperature Compensated PSPICE Model for the RFD16N05, RFD16N05SM 

.SUBCKT RFD16N05 2 1 3; rev 10/31/94 

CA 12 8 1.788e-10 
CB 15 14 1.875e-10 
CIN 6 8 8.33e-10 

DBODY 7 5 DBDMOD 
□BREAK 5 11 DBKMOD 
DPLCAP 10 5 DPLCAPMOD 

EBREAK 11 7 17 18 64.89 
EDS 14 8 5 8 1 
EGS 13 8 6 8 1 
ESG 6 10 6 8 1 
EVTO 20 6 18 8 1 

IT 8 17 1 

LDRAIN 2 5 1g- 9 
LGATE 1 9 4.56e-9 
LSOURCE 3 7 4.13e-9 

MOS1 16 6 8 8 MOSMOD M = 0 
MOS2 16 21 8 8 MOSMOD M = 

RBREAK 17 18 RBKMOD 1 
RDRAIN 50 16 RDSMOD 0.4e-3 
RGATE 9 20 3.0 
RIN 6 8 1e9 

RSCL1 5 51 RSCLMOD 1e-6 
RSCL2 5 50 103 
RSOURCE 8 7 RDSMOD 21.5e-3 
RVTO 18 19 RVTOMOD 1 

S1A 6 12 13 8 S1AMOD 
SIB 13 12 13 8 S1BMOD 
S2A 6 15 14 13 S2AMOD 
S2B 13 15 14 13 S2BMOD 

VBAT 8 19 DC 1 
VTO 21 6 0.82 

ESCL 51 50 VALUE = {(V(5,51)/ABS(V(5,51))nPWR(V(5,5iriG6/94.7))} 

.MODEL DBDMOD D (IS = 2.56-13 RS = 7.1e-3 TRS1 = 3.04e-3 TRS2 = -10e-6 CJO = 1.12e-9 TT = 5.6e-8) 

.MODEL DBKMOD D (RS = 2.510-1 TRS1 = -6.57G-4 TRS2 = 1.660-6) 

.MODEL DPLCAPMOD D (CJO = 6.1e-10 IS = 1e-30 N = 10) 

.MODEL MOSMOD NMOS (VTO = 3.96 KP=16.68 IS = l6-30 N=10 TOX = 1 L=1u W=1u) 

.MODEL RBKMOD RES (TCI = 1.076-3 TC2 = -7.196-7) 

.MODEL RDSMOD RES (TCI = 5.456-3 TC2 = 1.660-5) 

.MODEL RSCLMOD RES (TCI = 1.250-3 TC2 = 17g-6) 

.MODEL RVTOMOD RES (TCI = -5.156-3 TC2 = -4.836-6) 

.MODEL S1AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -5.25 VOFF= -3.25) 

.MODEL S1BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -3.25 VOFF= -5.25) 

.MODEL S2AMOD VSWITCH (RON = 16-5 ROFF = 0.1 VON = 0.56 VOFF= 5.56) 

.MODEL S2BMOD VSWITCH (RON = 16-5 ROFF = 0.1 VON = 5.56 VOFF= 0.56) 

.ENDS 

NOTE: For further discussion of the PSPICE model, consult A New PSPICE Sub-Circuit for the Power MOSFET Featuring Global 
Temperature Options; written by William J. Hepp and C. Frank Wheatley. 
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SEMICONDUCTOR 


December 1995 


RFD16N06, 

RFD16N06SM 

16A, 60V, Avalanche Rated N-Channel 
Enhancement-Mode Power MOSFETs 


Features 

• 16A, 60V 

• l•DS(ON) = 0•047n 

• Temperature Compensating PSPICE Model 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

• +175°C Operating Temperature 

Description 

The RFD16N06 and RFD16N06SM N-channel power MOS¬ 
FETs are manufactured using the MegaFET process. This 
process which uses feature sizes approaching those of LSI 
integrated circuits, gives optimum utilization of silicon, result¬ 
ing in outstanding performance. They were designed for use 
in applications such as switching regulators, switching con¬ 
verters, motor drivers, and relay drivers. These transistors 
can be operated directly from integrated circuits. 

PACKAGING AVAILABILITY 


Packaging 


JEDEC TO-251AA 


DRAIN (FLANGE) 


SOURCE 
' DRAIN 
GATE 


JEDEC TO-252AA 


GATE<r^ 

source' 


DRAIN (FLANGE) 




PART NUMBER 

PACKAGE 

BRAND 

RFD16N06 

TO-251 AA 

F16N06 

RFD16N06SM 

TO-252AA 

F16N06 


NOTE; When ordering, use the entire part number. Add suffix 
9A to obtain the TO-252AA variant in the tape and reel, i.e., 
RFD16N06SM9A. 

Formerly developmental type TA09771. 



Absolute Maximum Ratings Tq = +25°c 






RFD16N06, RFD16N06SM 

UNIt^ 

Drain-Source Voltage. 

.Vqss 

60 

V 

Drain-Gate Voltage . 

.Vdqp 

60 

V 

Gate-Source Voltage. 

.Vqs 

±20 

V 

Drain Current 




RMS Continuous. 

. b 

16 

A 

Pulsed Drain Current. . 

.Iqm 

Refer to Peak Current Curve 


Pulsed Avalanche Rating. 

.Eas 

Refer to UlS Curve 


Power Dissipation 




Tc = + 250 C. 

.Pd 

72 

W 

Derate above +25°C. 


0.48 

W/°C 

Operating and Storage Temperature. 

.TsTG» Tj 

-55 to+175 

°C 

Soldering Temperature of Leads for 10s. 

•.Tl 

260 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD Handling Procedures. 
Copyright © Harris Corporation 1995 « 
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Specifications RFD16N06, RFD16N06SM 


Electrical Specifications 


PARAMETERS 


Drain-Source Breakdown Voltage 


Gate Threshold Voltage 


Zero Gate Voltage Drain Current 


Gate-Source Leakage Current 


On Resistance 


Turn-On Time 


Turn-On Delay Time 


Rise Time 


Turn-Off Delay Time 


Fall Time 


Turn-Off Time 


Total Gate Charge 


Gate Charge at 10V 


Threshold Gate Charge 


Input Capacitance 


Output Capacitance 


Reverse Transfer Capacitance 


Thermal Resistance Junction-to-Case 


Thermal Resistance Junction-to-Ambient 


Tc = +25°C, Unless Otherwise Specified 


SYMBOL TEST CONDITIONS 


BVdss fD = 250pA,VGs = 0V 


Vgs(th) Vqs = Vds, Iq = 250pA 


Tc = +25^0 


loss Vps = 60V, 
Vgs = 0V 


Vgs = ±20V 


D=16A. Vgs=10V 


Vdd = 30V. Id = 8A, Rl = 3.75Q, 
Vgs = 10V. Rgs = 25Q 


GSS 


rDSCON) 


^ON 


tD(ON) 




b(OFF) 


tF 


k)FF 


Qg(10) Vgs = OV 


Qg(TOT) VGs = 0Vto20V Vdd = 48V, 

-Id=16A, 

Qg( 10 ) Vgs = OV to 10V Rl = 30 

Qg(th) Vgs = OV to 2V 


Ciss Vds = 25V. Vgs = OV. f = 1 MHz 



MIN TYP MAX UNITS 


lejA TO-251 and TO-252 



ns 


ns 


ns 


125 ns 


80 nC 


45 nC 


2.2 nC 


PF 


PF 


pF 


2.083 OC/W 


100 °C/W 


Source-Drain Diode Ratings and Specifications 


PARAMETERS 


Forward Voltage 

VsD 

Reverse Recovery Time 

^RR 


TEST CONDITIONS 


SD = 16 A 


^RR I ^SD “ 16A, dlso/dt = 100A/|xs 


MIN TYP MAX UNITS 



1.5 

V 

125 

ns 























































































































Id. DRAIN CURRENT (A) Iq. DRAIN CURRENT (A) Iq, DRAIN CURRENT (A) 


RFD16N06, RFD16N06SM 
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RFD16N06, RFD16N06SM 


Typical Performance Curves (Continued) 



FIGURE13. UNCLAMPED INDUCTIVE SWITCHING. 
REFER TO HARRIS APPLICATION NOTES AN9321 AND AN9322 


Test Circuits and Waveforms 



FIGURE 14. UNCLAMPED ENERGY TEST CIRCUIT FIGURE 15. UNCLAMPED ENERGY WAVEFORMS 



FIGURE 16. RESISTIVE SWITCHING TEST CIRCUIT FIGURE 17. RESISTIVE SWITCHING WAVEFORMS 
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RFD16N06, RFD16N06SM 
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SEMICONDUCTOR 


December 1995 


RFP25N06, RF1S25N06, 
RF1S25N06SM 

25A, 60V, Avalanche Rated N-Channel 
Enhancement-Mode Power MOSFETs 


Features 

• 25A,60V 

• rDS(ON) = 0-047Q 

• Temperature Compensating PSPICE Model 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

• +175°C Operating Temperature 

Description 

The RFP25N06, RF1S25N06, and RF1S25N06SM N-Chan- 
nel power MOSFETs are manufactured using the MegaFET 
process. This process which uses feature sizes approaching 
those of LSI integrated circuits, gives optimum utilization of 
silicon, resulting in outstanding performance. They were 
designed for use in applications such as switching regula¬ 
tors, switching converters, motor drivers, and relay drivers. 
These transistors can be operated directly from integrated 
circuits. 


Packages 




PACKAGE AVAILABILITY 


PART NUMBER PACKAGE BRAND 


RFP25N06 TO-220AB RFP25N06 


RF1S25N06 TO-262AA F1S25N06 


RF1S25N06SM TO-263AB F1S25N06 


NOTE: When ordering, use the entire part number. Add the suffix, 9A, 
to obtain the TO-263AB variant in tape and reel, i.e. RF1S25N06SM9A. 

Formerly developmental type TA09771. 


JEDEC TO-220AB 


DRAIN 

(FLANGE) 



SOURCE 
> DRAIN 
^ GATE 


JEDEC TO-262AA 


DRAIN _ 
(FLANGE) 



SOURCE 
^ DRAIN 
^GATE 


JEDEC TO-263AB 



DRAIN 
■ (FLANGE) 



Absolute Maximum Ratings Tq = +25°C, Unless otherwise Specified 

Drain-Source Voltage. 

.Vqss 

RFP25N06, RF1S25N06, 
RF1S25N06SM 

60 

UNITS 

V 

Drain-Gate Voltage. 

• • • • Vdgr 

60 

V 

Gate-Source Voltage. 

.Vqs 

±20 

V 

Drain Current 

RMS Continuous. 

.Id 

25 

A 

Pulsed Drain Current. 

.Idm 

Refer to Peak Current Curve 


Pulsed Avalanche Rating. 

.Eas 

Refer to UlS Curve 


Power Dissipation 

Tc = +25°C. 

.Pd 

72 

W 

Derate above +25°C. 


0.48 

W/°C 

Operating and Storage Temperature. 

• -Tstg- Tj 

-55 to+175 

°C 

Soldering Temperature of Leads for 10s. 

.Tl 

260 

°C 


CAUTION; These devices are sensitive to electrostatic discharge. Users should follow proper ESD Handling Procedures. 
Copyright © Harris Corporation 1995 ^ 
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Specifications RFP25N06, RF1S25N06, RF1S25N06SM 

Electrical Specifications Tc = +25°C, unless otherwise Specified 



Source-Drain Diode Ratings and Specifications 
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, DRAIN CURRENT (A) b. DRAIN 


RFP25N06, RF1S25N06, RF1S25N06SM 
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RFP25N06, RF1S25N06, RF1S25N06SM 


Typical Performance Curves (Continued) 


lo = 250jiA 


Vgs = Vqs* *0 = 250|uA 


P a 1.5 



0 40 30 120 

Tj, JUNCTION TEMPERATURE {°C) 


< UJ . e 
<3 0 1.5 
Q ^ 

LU □ 

N O 

3 3 1.0 

flC O 

O I 
Z (/} 

IDC 

l?E 0.5 



Tj, JUNCTION TEMPERATURE (“C) 


FIGURE 7. NORMALIZED DRAIN-SOURCE BREAKDOWN 
VOLTAGE vs JUNCTION TEMPERATURE 


FIGURE 8. NORMALIZED GATE THRESHOLD VOLTAGE vs 
JUNCTION TEMPERATURE 


PULSE DURATION = 250ms, Vqs = 10V, Iq = 25A 



0 40 80 120 160 200 

Tj, JUNCTION TEMPERATURE (®C) 



50 75 100 125 

Tc, CASE TEMPERATURE (°C) 


FIGURE 9. NORMALIZED rDS(ON) vs JUNCTION 
TEMPERATURE 


FIGURE 10. NORMALIZED POWER DISSIPATION vs TEMPERA¬ 
TURE DERATING CURVE 


Vqs = OV, FREQUENCY (f) = 1MHz 







Cjss 



Cqss 



CrsS 





5 10 15 20 

Vds. DRAIN-TO-SOURCE voltage (V) 



„^*G{REF) , 

20^—^^- - I, TIME (ms) 80 - - 

‘G(ACT) 'G(ACT) 


FIGURE 11. TYPICAL CAPACITANCE vs VOLTAGE 


FIGURE 12. NORMALIZED SWITCHING WAVEFORMS FOR 

CONSTANT GATE CURRENT. REFER TO HARRIS 
APPLICATION NOTES AN7254 AND AN7260 
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RFP25N06, RF1S25N06, RF1S25N06SM 


Typical Performance Curves (Continued) 



0.01 0.1 1 10 
tAv, TIME IN AVALANCHE (ms) 


FIGURE 13. UNCLAMPED INDUCTIVE SWITCHING. 
REFER TO HARRIS APPLICATION NOTES AN9321 AND AN9322 

































RFP25N06, RF1S25N06, RF1S25N06SM 


Temperature Compensated PSPICE Model for the RFP25N06, RF1S25N06, 
RF1S25N06SM 

.SUBCKT RFP25N06 2 1 3; rev 8/19/94 

CA 12 8 1.83e-9 
CB 15 14 1.98e-9 
CIN 6 8 9.7e-10 


DPLCAP 


□BODY 7 5 DBDMOD 
□BREAK 5 11 DBKMOD 
DPLCAP 10 5 DPLCAPMOD 

EBREAK 11 7 17 18 65.9 
EDS 14 8 5 8 1 
EGS 13 8 6 8 1 
ESG 6 10 6 8 1 
EVTO 20 6 18 8 1 

IT 8 17 1 

LDRAIN 2 5 1e-9 
LGATE 1 9 4.92e-9 
LSOURCE 3 7 4.5e-9 


1 o—rYYY\J-yVV^° 

LGATE RGATE 


MOS1 16 6 8 8 MOSMOD M = 0.99 
MOS2 16 21 8 8 MOSMOD M = 0.01 

RBREAK 17 18 RBKMOD 1 
RDRAIN 50 16 RDSMOD 1.1 e-3 
RGATE 9 20 2.88 
RIN 6 8 1e9 

RSCL1 5 51 RSCLMOD1e-6 
RSCL2 5 50 1e3 
RSOURCE 8 7 RDSMOD 20.3e-3 
RVTO 18 19 RVTOMOD 1 

S1A 6 12 13 8 S1AMOD 
SIB 13 12 13 8 S1BMOD 
S2A 6 15 14 13 S2AMOD 
S2B 13 15 14 13 S2BMOD 



SI A m S2A 

lUi- ioJ" 



CB i 


RBREAK 


^RVTO 

0 T h 


VBAT 8 19 DC 1 
VTO 21 6 0.764 

ESCL 51 50 VALUE = {(V(5,51)/ABS(V{5,51)))*(PWR(V(5,5irie6/108,6))} 


.MODEL 

.MODEL 

.MODEL 

.MODEL 

.MODEL 

.MODEL 

.MODEL 

.MODEL 

.MODEL 

.MODEL 

.MODEL 

.MODEL 

.ENDS 


DBDMOD D (IS = 2.32e-13 RS = 5.72e-3 TRS1 = 2.56e-3 TRS2 =-5.13e-6 CJO = 1.18e-9 TT = 5.62e-8) 
DBKMOD D (RS = 2.00e-1 TRS1 = 3.33e-4 TRS2 = 2.68e~6) 

DPLCAPMOD D (CJO = 6.55e-10 IS = 1e-30 N = 10) 

MOSMOD NMOS (VTO = 3.89 KP = 15.03 IS = 1e-30 N = 10 TOX = 1 L=1u W = 1u) 

RBKMOD RES (TCI = 1.04e-3 TC2 = -1.04e-6) 

RDSMOD RES (TCI = 5.85e-3 TC2 = 1.77e-5) 

RSCLMOD RES (TCI = 2.0e-3 TC2 = 1.5e-6) 

RVTOMOD RES (TCI = -5.35e-3 TC2 = -3.77e-6) 

SI AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -5.04 VOFF= -3.04) 

S1BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -3.04 VOFF= -5.04) 

S2AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -3.02 VOFF= 1.98) 

S2BMOD VSWITCH (RON = 1 e-5 ROFF = 0.1 VON = 1.98 VOFF= -3.02) 


NOTE: For further discussion of the PSPICE model consult A New PSPICE Sub-circuit for the Power MOSFET Featuring Global 
Temperature Options; written by William J. Hepp and C. Frank Wheatley. 
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RFG45N06, RFP45N06, 
RF1S45N06, RF1S45N06SM 

45A, 60V, Avalanche Rated N-Channel 
Enhancement-Mode Power MOSFETs 


Features 

• 45A,60V 

• •■dS(ON) = 0-028Q 

• Temperature Compensating PSPICE Model 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

• +175°C Operating Temperature 

Description 

The RFG45N06, RFP45N06, RF1S45N06, RF1S45N06SM 
N-Channel power MOSFETs are manufactured using the 
MegaFET process. This process, which uses feature sizes 
approaching those of LSI integrated circuits gives optimum 
utilization of silicon, resulting in outstanding performance. 
They were designed for use in applications such as switch¬ 
ing regulators, switching converters, motor drivers, relay 
drivers and emitter switches for bipolar transistors. These 
transistors can be operated directly from integrated circuits. 
PACKAGE AVAILABILITY 


PART NUMBER 

PACKAGE 

BRAND 

RFG45N06 

TO-247 

RFG45N06 

RFP45N06 

TO-220AB 

RFP45N06 

RF1S45N06 

TO-262AA 

F1S45N06 

RF1S45N06SM 

TO-263AB 

F1S45N06 


NOTE; When ordering, use the entire part number. Add the suffix, 9A, 
to obtain the TO-263AB variant in tape and reel, i.e. RF1S45N06SM9A. 

Formerly developmental type TA49028. 


Symboi 



Packages 


JEDEC STYLE TO-247 



SOURCE 





DRAIN 
' (FLANGE) 


Absolute Maximum Ratings Tq = + 25 °c 


Drain Source Voltage. 

.Vdss 

RFG45N06, RFP45N06 
RF1S45N06, RF1S45N06SM 

60 

UNITS 

V 

Drain Gate Voltage. 

.Vdgr 

60 

V 

Gate Source Voltage. 

.Vqs 

±20 

V 

Drain Current 

RMS Continuous. 

.Id 

45 

A 

Pulsed Drain Current. 

.Idm 

Refer to Peak Current Curve 


Pulsed Avalanche Rating. 

CO 

< 

LU 

Refer to UlS Curve 


Maximum Avalanche Current. 

.Iam 

125 

A 

Power Dissipation 

Tc = +25°C... 

.Pd 

131 

W 

Derate above +25°C. 

.Pt 

0.877 

W/°C 

Operating and Storage Temperature. 

.Tstg. Tj 

-55 to+175 

°C 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD handling procedures. 


Copyright ©Harris Corporation 1995 
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Specifications RFG45N06,RFP45N06,RF1S45N06,RF1S45N06SM 

Electrical Specifications Tq = +25°C, Unless otherwise Specified 



Source-Drain Diode Specifications 
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, DRAIN CURRENT (A) 33 Ip, DRAIN CURRENT (A) Ip, DRAIN CURRENT (A) 


RFG45N06, RFP45N06, RF1S45N06, RF1S45N06SM 


Typical Performance Curves 



1 10 100 


Vps, DRAIN-TO-SOURCE VOLTAGE (V) 
FIGURE 1. SAFE-OPERATING AREA CURVE 



25 50 75 100 125 150 175 

Tp, CASE TEMPERATURE (°C) 

SURE 3. MAXIMUM CONTINUOUS DRAIN CURRENT vs 
TEMPERATURE 



Vps, DRAIN-TO-SOURCE VOLTAGE (V) 
FIGURE 5. TYPICAL SATURATION CHARACTERISTICS 



FIGURE 2. NORMALIZED MAXIMUM TRANSIENT THERMAL 
IMPEDANCE 



t, PULSE WIDTH (ms) 

FIGURE 4. PEAK CURRENT CAPABILITY 


o 

z 

< 



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 

Vqs, GATE-TO-SOURCE VOLTAGE (V) 


FIGURE 6. TYPICAL TRANSFER CHARACTERISTICS 
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C, CAPACITANCE (pF) 3 BVdss, NORMALIZED DRAIN-TO-SOURCE rDS(ON). NORMALIZED ON RESISTANCE 

Q BREAKDOWN VOLTAGE 


RFG45N06. RFP45N06, RF1S45N06, RF1S45N06SM 



Vgs, gate-source voltage (V) 












RFG45N06, RFP45N06, RF1S45N06, RF1S45N06SM 


Typical Performance Curves (Continued) 



0.01 0.1 1 10 


Iav.TIME in avalanche (ms) 

FIGURE 13. UNCLAMPED INDUCTIVE SWITCHING 





















RFG45N06, RFP45N06, RF1S45N06, RF1S45N06SM 


Temperature Compensated PSPICE Model for the 
RFG45N06, RFP45N06, RF1S45N06, RF1S45N06SM 

.SUBCKT RFP45N06 2 1 3 

REV 1/18/93 

*NOM TEMP = +25°C 


CA 12 8 3.49E-9 
CB15 14 3.8E-9 
CIN 6 8 2E-9 

DBODY 7 5 DBDMOD 
DBREAK511DBKMOD 
DPLCAP 10 5 DPLCAPMOD 

EBREAK 11 717 18 66.5 
EDS 14858 1 
EGS138681 
ESG6 1068 1 
EVTO 20 6 18 8 1 

IT 8 17 1 

LDRAIN2 51E-9 
LGATE 1 9 5.65E-9 
LSOURCE3 7 4.13E-9 

MOS1 16 6 8 8 MOSMOD M=0.99 
MOS2 16 21 8 8 MOSMOD M=0.01 

RBREAK 17 18 RBKMOD 1 
RDRAIN 5 16 RDSMOD 3.58E-3 
RGATE 9 20 0.681 
R1N6 81E9 

RSOURCE 8 7 RDSMOD 13.6E-3 
RVTO 18 19 RVTOMOD 1 

S1A612 13 8S1AMOD 
SIB 13 12 13 8 SIBMOD 
S2A615 1413S2AMOD 
S2B1315 14 13S2BMOD 

VBAT 8 19 DC 1 
VTO 21 6 0.92 

.MODEL DBDMOD D (1S=8.2E-13 RS=7.86E-3 TRS1=2.26E-3 TRS2=2.90E-6 CJO=2.07E-9 TT=5.72E-8) 

.MODEL DBKMOD D {RS=1.93E-1 TRS1=5.13E-4 TRS2=-2.15E-5) 

.MODEL DPLCAPMOD D (CJO=1.25E-9 IS=1E-30 N=10) 

.MODEL MOSMOD NMOS (VTO=3.862 KP=:55.57 IS=1 E-30 N=10 TOX=1 L=1 U W=1 U) 

.MODEL RBKMOD RES {TC1=1.12E-3 TC2=-5.18E-7) 

.MODEL RDSMOD RES (TC1=4,64E-3 TC2=1.58E-5) 

.MODEL RVTOMOD RES (TC1=-4.27E-3 TC2=-6.55E-6) 

.MODEL SI AMODVSWITCH (RON=1E-5 ROFF=0.1 VON=-6.5 VOFF=-1.7) 

.MODEL SI BMOD VSWITCH (RON=1E-5 ROFF=0.1 VON=-1.7 VOFF=-6.5) 

.MODEL S2AMOD VSWITCH {RON=1 E-5 ROFF=0.1 VON=-3.0 VOFF=2) 

.MODEL S2BMOD VSWITCH (RON=1E-5 ROFF=0.1 VON=2.0 VOFF=-3.0) 

.ENDS 

NOTE: For further discussion of the PSPICE model consult A New PSPICE Sub-circuit for the Power MOSFET Featuring Global 
Temperature Options; authors, William J. Hepp and C. Frank Wheatley. 
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Features 

• 50A,60V 

• '’dS(ON) = 0.022f2 

• Temperature Compensating PSPiCE Model 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

• -flTS^C Operating Temperature 

Description 

The RFG50N06, RFP50N06, RF1S50N06, and 

RF1S50N06SM N-Channel power MOSFETs are manufac¬ 
tured using the MegaFET process. This process, which uses 
feature sizes approaching those of LSI integrated circuits 
gives optimum utilization of silicon, resulting in outstanding 
performance. They were designed for use in applications 
such as switching regulators, switching converters, motor 
drivers, and relay drivers. These transistors can be operated 
directly from Integrated circuits. 

PACKAGE AVAILABILITY 


RFG50N06, RFP50N06, 
RF1S50N06, RF1S50N06SM 

50A, 60V, Avalanche Rated N-Channei 
Enhancement-Mode Power MOSFETs 




PART NUMBER 


RFG50N06 


RFP50N06 


RF1S50N06 


RF1S50N06SM 



PACKAGE 


TO-247 


TO-220AB 


TO-262AA 


TO-263AB 


NOTE: When ordering, use the entire part number. Add the suffix, 9A, 
to obtain the TO-263AB variant in tape and reel, i.e. RF1S50N06SM9A. 

Formerly developmental type TA49018. 


Symbol 


Absolute Maximum Ratings Tq = +25°c 

Drain Source Voltage. 

. Vdss 

RFG50N06, RFP50N06 
RF1S50N06, RF1S50N06SM 

60 

UNITS 

V 

Drain Gate Voltage. 

. Vqgr 

60 

V 

Gate Source Voltage. 

. Vgs 

±20 

V 

Drain Current 

RMS Continuous. 

. b 

50 

A 

Pulsed Drain Current. 

. bM 

Refer to Peak Current Curve 


Pulsed Avalanche Rating. 

. ^AS 

Refer to UlS Curve 


Maximum Avalanche Current. 

. Um 

125 

A 

Power Dissipation 

Tc = +25°C. 

. Pd 

131 

W 

Derate above +25°C. 

. Pt 

0.877 

W/°C 

Operating and Storage Temperature. 

. TstgTj 

-55 to +175 

°C 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD handling procedures. 
Copyright © Harris Corporation 1995 ^ 
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Specifications RFG50N06, RFP50N06, RF1S50N06, RFtS50N06SM 


Electrical Specifications Tq = +25°C, Unless otherwise Specified. 


PARAMETER 


Drain-Source Breakdown Voltage 


Gate Threshold Voltage 


Zero Gate Voltage Drain Current 


Gate-Source Leakage Current 


On Resistance 


Turn-On Time 


TEST CONDITIONS 


MIN TYP MAX UNITS 



Gate Charge at 10V 


Threshold Gate Charge 


Input Capacitance 


Output Capacitance 


Reverse Transfer Capacitance 


Thermal Resistance Junction to Case 


Thermal Resistance Junction to Ambient 


80 °C/W 


Source-Drain Diode Specifications 
























































































































, DRAIN CURRENT (A) 


RFG50N06, RFP50N06, RF1S50N06, RF1S50N06SM 












































































RFG50N06, RFPS0N06, RF1SS0N06, RF1S50N06SM 


Typical Performance Curves (Continued) 


PULSE DURATION = 250^8, Vqs = 10V, Ip = 50A 


-80 -40 0 40 80 120 160 200 

Tj, JUNCTION TEMPERATURE CO 


Vqs * Vds, Id = 250mA 







120 160 200 


Tj, JUNCTION TEMPERATURE (®C) 


FIGURE 7. NORMALIZED rQS(ON) vs JUNCTION 
TEMPERATURE 


FIGURE 8. NORMALIZED GATE THRESHOLD VOLTAGE vs 
TEMPERATURE 


UJ 2.0 
O 

oc 

gs 

si’-® 

^ 5 
ii 0.5 

O GO 



80 120 160 200 



Tj, junction temperature (°C) 


50 75 100 125 150 

Tc, CASE TEMPERATURE (°C) 


FIGURE 9. NORMALIZED DRAIN SOURCE BREAKDOWN 
VOLTAGE vs TEMPERATURE 


FIGURE 10. NORMALIZED POWER DISSIPATION vs 
TEMPERATURE DERATING CURVE 


VGs = 0V,f s1MHz 




Vds, DRAIN-TO-SOURCE VOLTAGE (V) 


FIGURE 11. TYPICAL CAPACITANCE vs VOLTAGE 


FIGURE 12. NORMALIZED SWITCHING WAVEFORMS FOR 
CONSTANT GATE CURRENT. REFER TO 
APPLICATION NOTE AN7254 AND AN7260 


Vqs, gate-source voltage (V) 








RFG50N06, RFP50N06, RF1S50N06, RF1S50N06SM 


Typical Performance Curves (Continued) 



10 I_STARTING T 


I tAV = (L) (Ias) / (1-3 RATED BVdss - Vqd) 

If R^O 

i Uv = (l^R) In [(Ias*R) / (1.3 RATED BVdss - Vdd) + 1] 


tAV, time in avalanche (msec) 


FIGURE 13. UNCLAMPED INDUCTIVE SWITCHING 


Test Circuits and Waveforms 



VARY tp TO OBTAIN Rg 

REQUIRED PEAK Ias 





FIGURE 14. UNCLAMPED ENERGY WAVEFORMS 


FIGURE 15. UNCLAMPED ENERGY TEST CIRCUIT 






FIGURE 16. RESISTIVE SWITCHING WAVEFORMS 


FIGURE 17. RESISTIVE SWITCHING TEST CIRCUIT 
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RFG50N06, RFP50N06, RF1SS0N06, RF1S50N06SM 


Temperature Compensated PSPICE Model for the 
RFG50N06, RFP50N06, RF1S50N06, RF1SS0N06SM 

.SUBCKT RFP50N06 2 1 3 
REV 2/22/93 
*NOMTEMP = +25°C 

CA12 8 3.68e-9 
CB1514 3.625e-9 
CIN6 81.98e-9 

□BODY 7 5 DBDMOD 
□BREAKS 11 DBKMOD 
DPLCAP 10 5 DPLCAPMOD 

EBREAK 11 71718 64.59 
EDS 14 8 5 8 1 
EGS 13 8 68 1 
ESG610 681 
EVTO 2061881 

IT 8 17 1 

LORAIN 2 5 1e-9 
LGATE 1 9 5.65e-9 
LSOURCE3 7 4.13e-9 

MOS1 16 6 8 8 MOSMOD M=0.99 
MOS216 21 8 8 MOSMOD M=:0.01 

RBREAK 1718 RBKMOD 1 
RDRAIN 5 16 RDSMOD 1e-4 
RGATE 9 20 0.690 
RIN6 81e9 

RSOURCE 8 7 RDSMOD 12e-3 
RVTO 18 19 RVTOMOD 1 

S1A612 13 8S1AMOD 
S1B1312 13 8S1BMOD 
S2A615 1413S2AMOD 
S2B13151413S2BMOD 

VBAT 8 19 DC 1 
VTO 21 6 0.678 

.MODEL DBDMOD D (IS=9.851e-13 RS=4.91e-3 TRS1=2.07e-3TRS2=2.51e-7 CJO=2.05e-9 TT=4.33e-8) 

.MODEL DBKMOD D (RS=1.98e-1 TRS1 =-2.356-3 TRS2=-3.83e-6) 

.MODEL DPLCAPMOD D (CJO=1.42e-9 IS=1e-30 N=10) 

.MODEL MOSMOD NMOS {VTO=3.65 KP=35 IS=1e-30 N=10 TOX=1 L=1u W=1u) 

.MODEL RBKMOD RES (TC1=1.23e-3 TC2=-2.34e-6) 

.MODEL RDSMOD RES (TCI =5.01 e-3 TC2=1.49e-5) 

.MODEL RVTOMOD RES (TC1=-5.03e-3 TC2=-5.16e-6) 

.MODEL SI AMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=-6.75 VOFF=-2.5) 

.MODEL S1BMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=-2.5 VOFF=-6.75) 

.MODEL S2AMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=-2.7 VOFF=2.3) 

.MODEL S2BMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=2.3 VOFF=-2.7) 

.ENDS 

NOTE: For furttier discussion of the PSPICE model consult A New PSPICE Sub-circuit for the Power MOSFET Featuring Global 
Temperature Options; authors, William J. Hepp and C. Frank Wheatley. 
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Features 

• 70A,30V 

• rDS(ON) = 

• Temperature Compensating PSPICE Model 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve (Single Pulse) 

• +175°C Operating Temperature 

Description 

The RFP70N03, RF1S70N03, and RF1S70N03SM N-Chan- 
nel power MOSFETs are manufactured using the MegaFET 
process. This process, which uses feature sizes approach¬ 
ing those of LSI integrated circuits gives optimum utilization 
of silicon, resulting in outstanding performance. They were 
designed for use in applications such as switching regula¬ 
tors, switching converters, motor drivers, relay drivers and 
emitter switches for bipolar transistors. These transistors can 
be operated directly from integrated circuits. 


RFP70N03, RF1S70N03, 
RF1S70N03SM 

70A, 30V, Avalanche Rated N-Channei 
Enhancement-Mode Power MOSFETs 




PART NUMBER 


RFP70N03 


RF1S70N03 


RF1S70N03SM 


PACKAGE AVAILABILITY 


PACKAGE 


TO-220AB 


TO-262AA 


TO-263AB 


BRAND 


RFP70N03 


F1S70N03 


F1S70N03 


NOTE: When ordering use the entire part number. Add the suffix. 
9A, to obtain the TO-263AB variant in tape and reel, e.g. 
RF1S70N03SM9A. 

Formerly developmental type TA49025. 



Absolute Maximum Ratings Tc = +25°C. Unless otherwise Specified 

Drain-Source Voltage. 

.Vqss 

RFP70N03, RF1S70N03, 
RF1S70N03SM 

30 

UNITS 

V 

Drain-Gate Voltage. 

• • • • Vdgr 

30 

V 

Gate-Source Voltage. 

.Vqs 

±20 

V 

Continuous Drain Current 

RMS Continuous. 

.b 

70 

A 

Pulsed Drain Current.. 

.Idm 

200 

A 

Single Pulse Avalanche Rating. 

. Eas 

(Refer to UlS Curve) 


Power Dissipation 

Tc = +25°C. 

.Pd 

150 

W 

Above Tq = +25°C, Derate Linearly. 

.Pt 

1.0 

W/°C 

Operating and Storage Junction Temperature Range. 

• Tj, Tsjq 

-55 to+175 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD Handling Procedures. 
Copyright © Harris Corporation 1995 n, a tn 
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Specifications RFP70N03, RF1S70N03, RF1S70N03SM 


Electrical Specifications At Case Temperature (To) = +25°C, Unless Otherwise Specified 


[ 

PARAMETERS 

SYMBOL 

TEST CONDITIONS 


Drain-Source Breakdown Voltage 


Gate Threshold Voltage 


Zero Gate Voltage Drain Current 


Gate-Source Leakage Curren 


On Resistance 


Turn-On Time 


Turn-On Delay Time 


Rise Time 


Turn-Off Delay Time 


Fall Time 


Total Gate Charge 


Gate Charge at 10V 


Threshold Gate Charge 


Input Capacitance 


Output Capacitance 


Reverse Transfer Capacitance 


Thermal Resistance Junction to Case 


Thermal Resistance Diode 
Junction to Ambient 



^GSCTH) I ^GS = b = 250pA 


Tc = 25''C 



Vdd= 15V, iD = 70A 
Rt = 0.2140, Vgs = +10V 
^GS = 2.50 


Vdd = 24V. 
Id==70A, 

Rl = 0.3430 


VGs = 0to2V 


Vds = 25V,Vgs = 0V 
f=1MH2 



UNITS 


V 


v 


pA 


pA 


mm 

O 

I 

ns 

1 



Source-Drain Diode Batings and Specifications 


PARAMETERS 


Diode Forward Voltage 

< 

CO 

o 

Reverse Recovery Time 

1 


TEST CONDITIONS 


1sd = 70A 


IsD = 70A, dlsp/dt = 10OA/ps 


MIN TYP MAX UNITS 
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DRAIN CURRENT (A) >0. DRAIN CURRENT (A) 


RFP70N03, RF1S70N03, RF1S70N03SM 


Typical Performance Curves 

CASE TEMPERATURE (Tq) = +250C 



OPERATION IN THIS 


LIMITED BY rDS(ON) 


Vdss “ 
MAX = 30V - 


Vds, DRAIN-TO-SOURCE voltage (V) 

FIGURE 1. SAFE-OPERATING AREA CURVE 



tAV = (L) (Ias)/(1-3 X RATED BVdss ’ Vdd) 


tAv = (LTR) In [(Ias X R)/(1.3 x RATED BVdss - Vdd) +1] 


tAV, time in avalanche (ms) 

FIGURE 2. UNCLAMPED INDUCTIVE-SWITCHING 




25 50 75 100 125 150 1 

Tc, CASE TEMPERATURE {°C) 

IGURE 3. MAXIMUM CONTINUOUS DRAIN CURRENT vs 
TEMPERATURE 





50 75 100 125 150 175 

Tc, CASE TEMPERATURE (°C) 


FIGURE 4. NORMALIZED POWER DISSIPATION vs TEMPERA¬ 
TURE DERATING CURVE 


PULSE DURATION = 250|iS, Tq = +25°C 



0.0 1.5 3.0 4.5 6.0 7 

Vds, DRAIN-TO-SOURCE VOLTAGE (V) 

FIGURE 5. TYPICAL SATURATION CHARACTERISTICS 


PULSE TEST 

PULSE DURATION = 250^8 
DUTY CYCLE = 0.5% MAX 


A 

/ 1 







& 

f- -+25°C 

1 






> 


- +175°C 


Vgs = 4V I 


7.5 


Vqs, GATE-TO-SOURCE voltage (V) 

FIGURE 6. TYPICAL TRANSFER CHARACTERISTICS 
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RFP70N03, RF1S70N03, RF1S70N03SM 


Typical Performance Curves (continued) 



Tj, JUNCTION TEMPERATURE (°C) 

FIGURE 7. NORMALIZED rDs(ON) vs JUNCTION TEMPERATURE 



-80 -40 0 40 80 120 160 200 

Tj, JUNCTION TEMPERATURE (°C) 

FIGURE 8. NORMALIZED GATE THRESHOLD VOLTAGE vs 
TEMPERATURE 




FIGURE 9. NORMALIZED DRAIN SOURCE BREAKDOWN FIGURE 10. TYPICAL CAPACITANCE vs VOLTAGE 

VOLTAGE vs TEMPERATURE 



t, RECTANGULAR PULSE DURATION (s) 

FIGURE 11. NORMALIZED MAXIMUM TRANSIENT THERMAL FIGURE 12. NORMALIZED SWITCHING WAVEFORMS FOR 

IMPEDANCE CONSTANT GATE CURRENT. REFER TO HARRIS 

APPLICATION NOTES AN7254 AND AN7260 
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RFP70N03, RF1S70N03, RF1S70N03SM 


Test Circuits and Waveforms 



FIGURE 13. UNCLAMPED ENERGY WAVEFORMS FIGURE 14. UNCLAMPED ENERGY TEST CIRCUIT 



FIGURE 15. RESISTIVE SWITCHING WAVEFORMS FIGURE 16. RESISTIVE SWITCHING TEST CIRCUIT 
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RFP70N03, RF1S70N03, RF1S70N03SM 


PSPICE Model for the RFP70N03, RF1S70N03, RF1S70N03SM 

.SUBCKT RFP70N03 2 1 3; rev 9/16/92 

*NOM TEMP = 25®C 


CA 12 8 6.09e-9 
CB 15 14 6.05e-9 
CIN 6 8 3.40e-9 

□BODY 7 5 DBDMOD 
□BREAK 5 11 DBKMOD 
DPLCAP 10 5 DPLCAPMOD 

EBREAK11 717 18 35.4 
EDS 14858 1 
EGS 13 8 68 1 
ESG610 68 1 
EVTO20 618 81 

IT 8 17 1 

LDRAIN2 5 1e-9 
LGATE1 9 3.10e-9 
LSOURCE3 7 1.82e-9 

MOS1 16 6 8 8 MOSMOD M=0.99 
MOS2 16 21 8 8 MOSMOD M=0.01 

RBREAK 17 18 RBKMOD 1 
RDRAIN 5 16 RDSMOD 30.7e-6 
RGATE 9 20 0.890 
RIN6 8 1e9 

RSOURCE 8 7 RDSMOD 3.92e-3 
RVTO 18 19 RVTOMOD 1 

S1A612 13 8S1AMOD 
S1B1312 13 8S1BMOD 
S2A61514 13S2AMOD 
S2B1315 14 13S2BMOD 

VBAT 8 19 DC 1 
VTO 21 6 0.605 

.MODEL DBDMOD D (IS=7.91e-12 RS=3.87e-3 TRS1=2.71e-3 TRS2=2.50e-7 CJO=4.84e-9 TT=4.51e-8) 

.MODEL DBKMOD D (RS=3.9e-2 TRS1=1.05e-4 TRS2=3.11e-5) 

.MODEL DPLCAPMOD D {CJO=4.8e-9 IS=1e-30 N=10) 

.MODEL MOSMOD NMOS (VTO=3.46 KP=47 IS=1e-30 N=10TOX=1 L=1u W=1u) 

.MODEL RBKMOD RES (TC1=8.46e-4 TC2=-8.48e-7) 

.MODEL RDSMOD RES (TC1=2.23e*3 TC2=6.56e-6) 

.MODEL RVTOMOD RES (TC1=-3.29e-3 TC2=3.49e-7) 

.MODEL SI AMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=-8.35 VOFF=-6.35) 

.MODEL S1BMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=-6.35 VOFF=:-8.35) 

.MODEL S2AMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=:-2.0 VOFF=3.0) 

.MODEL S2BMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=3.0 VOFF=:-2.0) 

.ENDS 

NOTE: For further discussion of the PSPICE model consult A New PSPICE Sub-circuit for the Power MOSFET Featuring Qiobai 
Temperature Options; written by William J. Hepp and C. Frank Wheatley. 
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RFG70N06, RFP70N06, 
RF1S70N06, RF1S70N06SM 

70A, 60V, Avaianche Rated, N-Channel 
Esihancement-Mode Power MOSFETs 


Features 

• 70A,60V 

• '■DS(on) = 0-014£2 

• Temperature Compensated PSPICE Model 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve (Single Pulse) 

• +175°C Operating Temperature 


Packages 


DRAIN 
(BOTTOM 
SIDE METAL) 


JEDEC STYLE TO-247 


SOURCE 

DRAIN 

;^^^GATE 


Description 

The RFG70N06, RFP70N06, RF1S70N06 and RF1S70N06SM 
are N-channel power MOSFETs manufactured using the Mega- 
FET process. This process, which uses feature sizes approaching 
those of LSI circuits, gives optimum utilization of silicon, resulting 
in outstanding performance. They were designed for use in appli¬ 
cations such as switching regulators, switching converters, motor 
drivers and relay drivers. These transistors can be operated 
directly from integrated circuits. 


PACKAGE AVAILABILITY 


PART NUMBER 



RF1S70N06SM 


NOTE: When ordering use the entire part number. Add the suffix, 9A, to 
obtain the TO-263AB variant in tape and reel, e.g. RF1S70N06SM9A. 

Formerly developmental type TA49007. 


JEDEC TO-220AB 


DRAIN 

(FLANGE) 



SOURCE 

DRAIN 

GATE 


JEDEC TO-262AA 


DRAIN 

(FLANGE) 



SOURCE 
^ DRAIN 
^ GATE 



JEDEC TO-263AB 


Absolute Maximum Ratings Tq = +25°C, Unless otherwise specified 


Drain Source Voltage.....V^ss 

Drain Gate Voltage....... Vqqr 

Gate Source Voltage..... Vqs 

Drain Current 

RMS Continuous..... ip 

Pulsed Drain Current...- - Idm 

Single Pulse Avalanche Rating.. E^s 

Power Dissipation 

Tc = +25°C....... Pd 

Derate above +25°C..... 



GATE^ 

SOURCE 


RFG70N06, RFP70N06 
RF1S70N06, RF1S70N06SM 


Refer to Peak Current Curve 
Refer to UlS Curve 


DRAIN 
■ (FLANGE) 


CAUTION; These devices are sensitive to electrostatic discharge. Users should follow proper ESD handling procedures. 
Copyright ©Harris Corporation 1995 „ _ . 
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Specifications RFG70N06, RFP70N06, RF1S70N06, RF1S70N06SM 


Electrical Specifications Tq = +25°C, Unless otherwise Specified 


PARAMETER 

SYMBOL 

Drain-Source Breakdown Voltage 


Gate Threshold Voltage 

Vgs{th) 

Zero Gate Voltage Drain Current 

■ 

Gate-Source Leakage Current 

*GSS 

On Resistance 

>'DS(0N) 

Turn-On Time 


Turn-On Delay Time 

b(ON) 

Rise Time 

fR 

Turn-Off Delay Time 

b(OFF) 

Fall Time 

tF 

Turn-Off Time 

^OFF 

Total Gate Charge 

Qg(TOT) 

Gate Charge at 10V 

Qg(10) 

Threshold Gate Charge 

^G(TH) 

Input Capacitance 

^ISS 

Output Capacitance 

Goss 

Reverse Transfer Capacitance 

Grss 

Thermal Resistance Junction to Case 

^ejc 

Thermal Resistance Junction to Ambient 

RejA 



Source-Drain Diode Specifications 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Forward Voltage 

VSD 

Isd=70A 

- 

- 

mm 

V 

Reverse Recovery Time 

fRR 

IsD = 70A, dlso/dt = lOOA/ps 

- 

- 

125 

ns 
























































































































Id, drain current (A) Ip, DRAIN CURRENT (A) b. DRAIN CURRENT (A) 


RFG70N06, RFP70N06, RF1S70N06, RF1S70N06SM 


Typical Performance Curves 
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RFG70N06, RFP70N06, RF1S70N06, RF1S70N06SM 
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RFG70N06, RFP70N06, RF1S70N06, RF1S70N06SM 


Typical Performance Curves (Continued) 



FIGURE 13. UNCLAMPED INDUCTIVE SWITCHING 
REFER TO HARRIS APPUCATION NOTES AN9321 AND AN9322 


















RFG70N06, RFP70N06, RF1S70N06, RF1S70N06SM 


Temperature Compensated PSPICE Model for the 
RFG70N06, RFP70N06, RF1S70N06, RF1S70N06SM 

.SUBCKT RFG70N06 2 1 3; rev 3/20/92 
CA 12 8 5.56e-9 

CB 15 14 5.30e-9 _ RLDRAIN 

GIN 6 8 2.63e-9 

□BODY 7 5 DBDMOD 
DBREAK 5 11 DBKMOD 
DPLCAP10 5 DPLCAPMOD 

EBREAK 11 7 17 18 65.18 
EDS 14 8 5 8 1 
EGS 13 8 6 8 1 
ESG 6 10 6 8 1 
EVTO 20 6 18 8 1 

IT 8 17 1 gate 

1 

LDRAIN 2 5 1e-9 
LG ATE 1 9 3.10e-9 
LSOURCE 3 7 1.82e-9 

MOS1 16 6 8 8 MOSMOD M = 0.99 
MOS2 16 21 8 8 MOSMOD M = 0.01 

RBREAK 17 18 RBKMOD 1 
RDRAIN 50 16 RDSMOD 4.66e-3 
RLDRAIN 2 5 10 
RGATE 9 20 1.21 
RLGATE 1 9 31 
RIN 6 8 1e9 

RSOURCE 8 7 RDSMOD 3.92e-3 
RLSOURCE 3 7 18.2 
RVTO 18 19 RVTOMOD 1 

S1A 6 12 13 8 S1AMOD 
S1B 13 12 13 8 S1BMOD 
S2A 6 15 14 13 S2AMOD 
S2B 13 15 14 13 S2BMOD 

VBAT 8 19 DC 1 
VTO 21 6 0.605 


.MODEL DBDMOD D (IS = 7.91 e-12 RS = 3.87e-3 TRS1 = 2.71 e-3 TRS2 = 2.50e-7 CJO = 4.84e-9 TT = 4.51 e-8) 

.MODEL DBKMOD D (RS = 3.9e-2 TRS1 =1.05e-4 TRS2 = 3.11e-5) 

.MODEL DPLCAPMOD D (CJO = 4.8e-9 IS = 1e-30 N = 10) 

.MODEL MOSMOD NMOS (VTO = 3.46 KP = 47 IS = 1e-30 N = 10 TOX =1 L = 1u W= 1u) 

.MODEL RBKMOD RES (TCI = 8.46e-4 TC2 = -8.48e-7) 

.MODEL RDSMOD RES (TCI = 2.23e-3 TC2 = 6.56e-6) 

.MODEL RVTOMOD RES (TCI = -3.29e*3 TC2 = 3.49e-7) 

.MODEL S1AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -8.35 VOFF= -6.35) 

.MODEL S1BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -6.35 VOFF= -8.35) 

.MODEL S2AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -2.0 VOFF= 3.0) 

.MODEL S2BMOD VSWITCH (RON = 1 e-5 ROFF = 0.1 VON = 3.0 VOFF= -2.0) 

.ENDS 

NOTE: For further discussion of the PSPICE model, consult A New PSPICE Sub-circuit for the Power MOSFET Featuring Global 
Temperature Options; written by William J. Hepp and C. Frank Wheatley. 
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Specifications RFF70N06 


Electrical Specifications Tq = +25°C, Unless otherwise Specified 


PARAMETER 


Drain-Source Breakdown Voltage 


Gate Threshold Voltage 


Zero Gate Voltage Drain Current 


Gate-Source Leakage Current 


On Resistance 


Turn-On Time 


Turn-On Delay Time 


Rise Time 


Turn-Off Delay Time 


Fall Time 


Turn-Off Time 


Total Gate Charge 


Gate Charge at 10V 


Threshold Gate Charge 


Input Capacitance 


Output Capacitance 


Reverse Transfer Capacitance 


Thermal Resistance 
Junction to Case 


Thermal Resistance 
Junction to Ambient 


TEST CONDITIONS 


BVqss b = 250jxA, Vqs = OV 


Vgs(TH) Vqs = Vds. b = 250pA 


Vds = 48V. 
Vgs = 0V 


Vqs = ±20V 


''dS(ON) b = 25A, Vqs = 10V 


Vdd = 30V, b = 25A 
Rl=1.20, Vqs = 10V 
Rqs “ 2.35Q 





Vqs = 0 to 10V b = 25A, 
VGs = 0to2V Rl=1.2Q 


Vds = 25V, Vgs = 0V 
f=1MHz 


60 


2.0 3.0 



MIN TYP MAX UNITS 


V 


V 


pA 


pA 


nA 


pA 


Q 


ns 


ns 


ns 


ns 


ns 


ns 


nC 


nC 


nC 


PF 


PF 


pF 


1.25 °C/W 



Source-Drain Diode Ratings and Specifications 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Forward Voltage 

VsD 

Isd = 25A 

- 

1.1 

1.5 

V 

Reverse Recovery Time 

bp 

IsD = 25A, dlsc/dt = lOOA/ps 

- 

190 

300 

ns 


























































































































, DRAIN CURRENT (A) -i, Id, DRAIN CURRENT (A) 


RFF70N06 
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RFF70N06 



40 80 120 

Tj, JUNCTION TEMPERATURE (®C) 

RGURE 9. NORMALIZED DRAIN SOURCE BREAKDOWN 
VOLTAGE vs TEMPERATURE 

Vqs = OV, FREQUENCY(f) = 1MHz 


Tc, CASE TEMPERATURE rC) 

FIGURE 10. NORMALIZED POWER DISSIPATION vs TEMPERA 
TURE DERATING CURVE 



5 2 

VoS’ DRAIN-TO>SOURCE VOLTAGE (V) 
FIGURE 11. TYPICAL CAPACITANCE vs VOLTAGE 


20-- t,TIME(^8) 80- 

•CKACT) Ig(ACT) 

FIGURE 12. NORMALIZED SWITCHING WAVEFORMS FOR 
CONSTANT GATE CURRENT. REFER TO 
APPLICATION NOTE AN7254 AND AN7260 
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RFF70N06 



Typical Performance Curves (Continued) 



0.01 0.1 1 10 100 1000 


tAv, TIME IN AVALANCHE (ms) 

FIGURE 13. UNCLAMPED INDUCTIVE SWITCHING. REFER TO 

HARRIS APPLICATION NOTES AN9321 AND AN9322 



FIGURE 16. RESISTIVE SWITCHING TEST CIRCUIT 


FIGURE 17. RESISTIVE SWITCHING WAVEFORMS 














































RFF70N06 


Test Circuits and Waveforms (Continued) 



CHARGE -^ 

FIGURE 18. BASIC GATE CHARGE WAVEFORM 






RFF70N06 


Temperature Compensated PSPICE Model for the RFF70N06 

SUBCKT RFF70N06 2 1 3; rev 5/29/95 


CA 12 8 5.20e-9 
CB 15 14 5.20e-9 
CIN 6 8 2.80e-9 

DBODY 7 5 DBDMOD 
□BREAK 5 11 DBREAKMOD 
DPLCAP 10 5 DPLCAPMOD 

EBREAK 11 7 17 18 68.7 
EDS 14 8 5 8 1 
EGS 13 8 6 8 1 
ESG 6 10 6 8 1 
EVTHRESH 6 21 19 8 1 
EZTEMPCO 20 6 18 22 1 


6 S2A 
iT“0]15 



2_o]- 


" 

—-vw 

SIB 0 

9 S2B 



RZTEMPCO > 

L 

ll3 f7p . 




: CA 

+ + 

14 


) T 1 

EGS 

(?) -3(1) 

T 

■y 


X _3 



_AAA -1 ; 


LORAIN 2 5 1e-9 GATE o on ^ » 

LGATE 1 9 6.04e-9 ^ ., y -- |j»iMOS1 

LSOURCE 3 7 2.24e-9 IjyVvlRGATE NfiE/ 'Hh » 

DIM < * r'lM 

MOS1 16 6 8 8 MSTRONG M = 0.9 

MOS2 16 21 8 8 MWEAK M = 0.01 j g RSOURCE j 

RBREAK 17 18 RBREAKMOD 1 

RDRAIN 50 16 RDRAINMOD 8.03e-C- R 

RGATE 9 20 1 SI A i ^ i S2A 

RIN 6 8 1e9 12J^3 iT^15 ,, 

RLDRAIN 2 5 10 > PU—J T3 - I -V 

RLGATE 1 9 60.4 3^ 

RLSOURCE 3 7 22.4 T 

RSCL1 5 51 RSCLMOD 1e-6 _L i JL 

RSCL2 5 50 1e3 ca .,4 Q) ^ 

RSOURCE 8 7 RSOURCEMOD 7.20 yL | 

RTHRESH 22 8 RTHRESMOD 1 EGS (-g-J EDS fj) 

RZTEMPCO 18 19 RZTEMPCOMOD ^ 

S1A 6 12 13 8 S1AMOD RTHI 

SIB 13 12 13 8 S1BMOD 
S2A 6 15 14 13 S2AMOD 
S2B 13 15 14 13 S2BMOD 

VBAT 22 19 DC 1 

ESCL 51 50 VALUE = {(V(5,51)/ABS(V(5,51)))*(PWR(V(5,51)/(1e-6*250).3))} 

.MODEL DBDMOD D (IS = 1e-12 RS = 11.01e-3 TRS1 = 1.75e-3 TRS2 = -0.06e-6 CJO = 2.70e-9 TT = 7.82e-8 M = 0.45) 
.MODEL DBREAKMOD D (RS = 88e-3 TRS1 = 1.50e-3 TRS2 = 0) 

.MODEL DPLCAPMOD D (CJO = 2.60e-9 IS = 1e-30 N = 10 M=0.7) 

.MODEL MSTRONG NMOS (VTO = 3.85 KP = 47.2 IS = 1e-30 N = 10 TOX = 1L= 1u W = 1u) 

.MODEL MWEAK NMOS (VTO = 3.09 KP = 47.2 IS=1e-30 N = 10 TOX=1L=1u W=1u) 

.MODEL RBREAKMOD RES (TCI = 1e-3 TC2 = 0) 

.MODEL RDRAINMOD RES (TCI = 7e-3 TC2 = 1.90e-5) 

.MODEL RDSOURCEMOD RES (TCI = 1e-3 TC2 = 1e-6) 

.MODEL RSCLMOD RES (TCI = 0 TC2 = 0) 

.MODEL RTHRESHMOD RES (TCI = -3.10e-3 TC2 = -1e-5) 

.MODEL RZTEMPCOMOD RES (TCI = -2.25e-3 TC2 = -5.75e-7) 

.MODEL S1AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -6.0 VOFF=: -4.0) 

.MODEL S1BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -4.0 VOFF= -6.0) 

.MODEL S2AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -2.0 VOFF= 2.0) 

.MODEL S2BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = 2.0 VOFF= -2.0) 


NOTE: 

1 . For further discussion of the PSPICE model, consult A New PSPICE Sub-circuit for the Power MOSFET Featuring Global 
Temperature Options; IEEE Power Electronics Specialist Conference Records, 1991. 
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RFF70N06 


Screening Information 

Screening is performed in accordance with the latest revision in effect of MIL-S-19500, (Screening Information Table). 

Delta Tests and Limits (JANTX/JANTXV Equivaient) 



NOTES; 

1. Or 100% of Initial Reading (whichever is greater) 

2. Of Initiai Reading 

Screening Information 



NOTE: 

1. Test limits are identical pre and post burn-in. 

Additional Screening Tests 
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RFF70N06 


Data Packages - Harris Power Transistors 

TX and TXV Equivalents 

1. TX/TXV Equivalent - Standard Data Package 

A. Certificate of Compliance 

B. Assembly Flow Chart 

C. Preconditioning - Attributes Data Sheet 

D. Group A - Attributes Data Sheet 

E. Group B - Attributes Data Sheet 

F. Group C - Attributes Data Sheet 

2. TX/TXV Equivalent - Optional Data Package 

A. Certificate of Compliance 

B. Assembly Flow Chart 

C. Preconditioning - Attributes Data Sheet 

- Precondition Lot Traveler 

- Pre and Post Burn-In Read and Record 
Data 

D. Group A - Attributes Data Sheet 

- Group A Lot Traveler 

E. Group B - Attributes Data Sheet 

- Group B Lot Traveler 

- Pre and Post Read and Record Data for 
Intermittent Operating Life (Subgroup B3) 

- Bond Strength Data (Subgroup B3) 

- Pre and Post High Temperature Operating 
Life Read and Record Data (Subgroup B6) 

F. Group C - Attributes Data Sheet 

- Group C Lot Traveler 

- Pre and Post Read and Record Data for 
Intermittent Operating Life (Subgroup C6) 

- Bond Strength Data (Subgroup C6) 


3-65 


N-CHANNEL 
POWER MOSFETs 








POWER MOSFETs 



P-CHANNEL POWER MOSFETs 


PAGE 


P-CHANNEL POWER MOSFET DATA SHEETS 

IRFU9110, IRFR9110 3.1 A, 100V, Avalanche Rated, P-Channel Enhancement-Mode Power MOSFETs. 4-3 

IRFU9120, IRFR9120 5.6A, 100V, Avalanche Rated, P-Channel Enhancement-Mode Power MOSFETs. 4-9 

IRFR9220, 3.6A, 200V, Avalanche Rated, P-Channel Enhancement-Mode Power MOSFETs. 4-15 

IRFU9220 

RFD8P06E, 8A, 60V, ESD Rated, Avalanche Rated, P-Channel Enhancement-Mode Power MOSFETs.... 4-21 

RFD8P06ESM, 

RFP8P06E 

RFD15P05, 15A, 50V, Avalanche Rated, P-Channe! Enhancement-Mode Power MOSFETs. 4-27 

RFD15P05SM, 

RFP15P05 

RFD15P06, 15A, 60V, Avalanche Rated, P-Channel Enhancement-Mode Power MOSFETs. 4-33 

RFD15P06SM, 

RFP15P06 

RFG30P05, 30A, 50V, Avalanche Rated, P-Channel Enhancement-Mode Power MOSFETs. 4-39 

RFP30P05, 

RF1S30P05, 

RF1S30P05SM 

RFG30P06, 30A, 60V, Avalanche Rated, P-Channel Enhancement-Mode Power MOSFETs. 4-45 

RFP30P06, 

RF1S30P06, 

RF1S30P06SM 

RFG60P03, 60A, 30V, Avalanche Rated, P-Channel Enhancement-Mode Power MOSFETs. 4-51 

RFP60P03, 

RF1S60P03, 

RF1S60P03SM 

RFG60P05E 60A, 50V, ESD Rated, Avalanche Rated, P-Channel Enhancement-Mode Power MOSFET.... 4-57 

RFG60P06E 60A, 60V, ESD Rated, Avalanche Rated, P-Channel Enhancement-Mode Power MOSFET- 4-63 

RFF60P06 25A, 60V, Hermetically Packaged, Avalanche Rated P-Channel Enhancement-Mode 

Power MOSFET... 4-69 



4-1 


P-CHANNEL 
POWER MOSFETs 


















8D IRFU9110, IRFR9110 


December 1995 


3.1 A, 100V, Avalanche Rated, P-Channel 
Enhancement-Mode Power MOSFETs 


Features 

• 3.1A,100V 

• '’DS(ON) - ^ .200Q 

• Temperature Compensating PSPICE Model 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

Description 

The IRFU9110 and IRFR9110 are advanced power MOS¬ 
FETs designed, tested, and guaranteed to withstand a spe¬ 
cific level of energy in the avalanche breakdown mode of 
operation. These are P-Channel enhancement-mode silicon 
gate power field-effect transistors designed for applications 
such as switching regulators, switching converters, motor 
drivers, relay drivers, and drivers for high-power bipolar 
switching transistors requiring high speed and low gate-drive 
power. These types can be operated directly from integrated 
circuits. 


Packaging 


JEDECTO-251AA 


DRAIN (FLANGE) 


SOURCE 
^ DRAIN 

^ gate 


JEDEC TO-252AA 


GATE ^ 
SOURCE 



DRAIN (FLANGE) 




PART NUMBER 


IRFU9110 


IRFR9110 


PACKAGING AVAILABILITY 


PACKAGE 


TO-251AA 


TO-252AA 



NOTE: When ordering, use the entire part number. Add the suffix 9A 
to obtain the TO-252AA variant in the tape and reel, i.e., IRFR91109A. 

Formerly developmental type TA17541. 



Absolute Maximum Ratings Tq = +25°c 






iRFU9110, IRFR9110 

UNITS 

Drain Source Voltage. 

.Vqss 

-100 

V 

Drain Gate Voltage. 

.Vdqr 

-100 

V 

Gate Source Voltage. 

.Vqs 

±20 

V 

Drain Current 




RMS Continuous. 

. 

3.1 

A 

Pulsed Drain Current. 

.Idm 

Refer to Peak Current Curve 


Single Pulse Avalanche Rating. 

.Eas 

Refer to UlS Curve 


Power Dissipation 




Tc = +25°C. 

.Pd 

25 

W 

Derate above+25°C. 


0.2 

W/°C 

Operating and Storage Temperature. 

.Tstg> Tj 

-55 to +150 

°C 

Soldering Temperature of Leads for 10s. 

.Tl 

260 

°C 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD Handling Procedures. 
Copyright © Harris Corporation 1995 , « 
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Specifications iRFUBIIO, iRFR9110 


Electrical Specifications Tq = +25°C, Unless otherwise Specified 



Source-Drain Diode Specifications 































































































































lo. DRAIN CURRENT (A) _ ip, DRAIN CURRENT (A) b. DRAIN CURRENT (A) 































































IRFU9110. IRFR9110 



fQS, GATE-SOURCE VOLTAGE (V) 
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IRFU9110, IRFR9110 


Temperature Compensated PSpIce Model Listing for the IRFU9110, IRFR9110 

.SUBCKTIRFU9110 2 1 3 REV 9/21/94 


CA 12 8 3.496-10 
CB 15 14 3.526-10 
CIN 6 8 2.716-10 
DBODY5 7 DBDMOD 
DBREAK711 DBKMOD 
DPLCAP 10 6 DPLCAPMOD 

EBREAK511 1718 -131.4 
EDS 148 58 1 
EGS 13 868 1 
ESG5108 61 
EVTO20 6 8 18 1 

IT 8 171 

LDRAIN 2 5 16-9 
LGATE 1 9 2.96-9 
LSOURCE3 7 2.96-9 

MOS1 16 68 8 MOSMOD M 
MOS2 16 21 8 8 MOSMOD t 

RBREAK 17 18 RBKMOD 1 
RDRAIN 50 16 RDSMOD 49 
RGATE 9 20 2.68 
RIN6 8169 

RSCL1 5 51 RSCLMOD 1 
RSCL2 5 50 163 
RSOURCE 8 7 RDSMOD 34 
RVTO 1819 RVTOMOD 1 

S1A612 13 8S1AMOD 
S1B1312 13 8S1BMOD 
S2A615 14 13S2AMOD 
S2B131514 13S2BMOD 

VBAT 8 19 DC 1 
VTO 21 6 -0.9 

ESCL 51 50 VALUE={(V(5,51)/ABS(V(5,51)))*(PWR(V(5,5ir 166/6.3,6))} 

.MODEL DBDMOD D (IS=1.236-14 RS=8.746-2 TRS1=-1.956-3 TRS2=-9.306-6 CJO=3.726-10 TT=1.456-7) 

.MODEL DBKMOD D (RS=2.76 TRS1 =8.396-4 TRS2=-1.876-5) 

.MODEL DPLCAPMOD D (CJO=1.3l6-10 IS=l6-30 N=10) 

.MODEL MOSMOD PMOS (VTO=-3.68 KP=0.98 IS=l6-30 N=10 TOX=1 L=1u W=1u) 

.MODEL RBKMOD RES (TCI =7.256-4102=2.036-6) 

.MODEL RDSMOD RES (TCI =6.956-3 TC2=3.076-5) 

.MODEL RSCLMOD RES(TC1=l6-3 TC2=0) 

.MODEL RVTOMOD RES (TC1 =3.466-3 TC2=5.676-6) 

.MODEL S1AMOD VSWITCH (RON=l6-5 ROFF=0.1 VON=5.03 VOFF=3.03) 

.MODEL S1BMOD VSWITCH (RON=l6-5 ROFF=0.1 VON=3.03 VOFF=5.03) 

.MODEL S2AMOD VSWITCH (RON=l6-5 ROFF=0.1 VON=-0.30 VOFF=-5.30) 

.MODEL S2BMOD VSWITCH (RON=16-5 ROFF=0.1 VON=-5.30 VOFF=-0.30) 

.ENDS 

NOTE: For furth6r discussion of th6 PSPICE modsi, consult A New PSPICE Sub-Circuit for the Power MOSFET Featuring Global 
Temperature Options; written by William J. Hepp and C. Frank Wheatley. 



4-8 





SEMICONDUCTOR 


IRFU9120, IRFR9120 


December 1995 


5.6A, 100V, Avalanche Rated, P-Channel 
Enhancement-Mode Power MOSFETs 




Features 

• 5.6A, 100V 

• '’dS(ON) = 0.600Q 

• Temperature Compensating PSPICE Model 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

Description 

The IRFU9120 and IRFR9120 are advanced power MOSFETs 
designed, tested, and guaranteed to withstand a specific level 
of energy in the avalanche breakdown mode of operation. 
These are P-Channel enhancement-mode silicon gate power 
field-effect transistors designed for applications such as switch¬ 
ing regulators, switching converters, motor drivers, relay driv¬ 
ers, and drivers for high-power bipolar switching transistors 
requiring high speed and low gate-drive power. These types 
can be operated directly from integrated circuits. 

PACKAGE AVAILABILITY 


Package 


JEDEC TO-251AA 



SOURCE 
^ DRAIN 
^ GATE 


DRAIN (FLANGE) 


JEDEC TO-252AA 



X 

DRAIN (FLANGE) 


PART NUMBER 

PACKAGE 

BRAND 

IRFU9120 

TO-251AA 

IF9120 

IRFR9120 

TO-252AA 

IF9120 


NOTE: When ordering use the entire part number. Add the suffix 9A 
to obtain the TO-252AA variant in tape and reel, e.g., IRFR91209A. 

Formerly developmental type TA17501. 



Absolute Maximum Ratings Tq = +25°c 






IRFU9120, IRFR9120 

UNITS 

Drain Source Voltage. 

.Vqss 

-100 

V 

Drain Gate Voltage. 

.Vdqr 

-100 

V 

Gate Source Voltage. 

.Vqs 

±20 

V 

Drain Current 




RMS Continuous. 

.Id 

5.6 

A 

Pulsed Drain Current. 

.Idm 

Refer to Peak Current Curve 


Single Pulse Avalanche Rating. 

.^AS 

Refer to UlS Curve 


Power Dissipation 




Tc = +25°C. 

.Pd 

42 

W 

Derate above +25°C. 


0.33 

W/OC 

Operating and Storage Temperature. 

."TsTG- Tj 

-55 to+150 

°C 

Soldering Temperature of Leads for 10s. 

.Tl 

260 

°C 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD Handling Procedures. 
Copyright ©Harris Corporation 1995 .« 
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Specifications iRFU9120, iRFR9120 


Electrical Specifications Tq » +25°c, Unless otherwise specified 


PARAMETERS 


Drain-Source Breakdown Voltage 


Gate Threshold Voltage 


Zero Gate Voltage Drain Current 


Gate-Source Leakage Current 


On Resistance 


Turn-On Time 


Turn-On Delay Time 


Rise Time 


Turn-Off Delay Time 


Fall Time 


Turn-Off Time 


Total Gate Charge 


Gate-to-Drain Charge 


Gate-to-Source Charge 


input Capacitance 


Output Capacitance 


Reverse Transfer Capacitance 


Thermal Resistance 
Junction to Case 


Thermal Resistance 
Junction to Ambient 


TEST CONDITIONS 


BVdss Id = 250pA,Vgs = 0V 


VgS(TH) Vqs = Vds, Id = 250pA 


Vds = -100V, Tc = +25°C 

Vgs = 0V - 

Tc = +150OC 


GSS Vgs = ±20V 


•'ds(ON) I Id == 3-4A, Vgs = ■‘lOV 



VGs = 0Vto-10V Vdd = -80V, 
• Id = 5.6A, 
Rl=14.3Q 



Vos =-25V. Vgs = 0V 
f=1MHz 


TYP I MAX UNITS 


V 


-4.0 V 


\iA 


-50 pA 


100 


0.600 


60 


3.00 °C/W 


100 ®C/W 


Source-Drain Diode Specifications 


PARAMETERS 

SYMBOL 

Fonward Voltage 

VsD 

Reverse Recovery Time 

^RR 

Reverse Recovery Charge 

Qrr 


TEST CONDITIONS 


go = -5.6A 


^RR I IsD ~ *6.8A, digo/dt = -lOOA/ps 
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, DRAIN CURRENT (A) Jt Ip, DRAIN CURRENT (A) 


IRFU9120, IRFR9120 
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IRFU9120, IRFR9120 


Typical Performance Curves (Continued) 


PULSE DURATION s 250^8, Vqs - -10V, Iq = -S.GA 


Vgs = Vds. Id*-250^A 





Tj, JUNCTION TEMPERATURE (®C) 

FIGURE 7. NORMALIZED ros(ON) vs JUNCTION 
TEMPERATURE 


Tj, JUNCTION TEMPERATURE (®C) 

FIGURE 8. NORMALIZED GATE THRESHOLD VOLTAGE vs 
TEMPERATURE 



2 a 1.5 

is 

O I 1.0 

<1 


Tj, junction temperature (OC) 

FIGURE 9. NORMALIZED DRAIN SOURCE BREAKDOWN 
VOLTAGE vs TEMPERATURE 



0 25 50 75 100 125 150 

Tc, CASE TEMPERATURE (°C) 

FIGURE 10. NORMALIZED POWER DISSIPATION vs TEMPERA¬ 
TURE DERATING CURVE 


VGS-0V,f = 1MHz 



Vos, DRAIN-TO-SOURCE VOLTAGE (V) 
FIGURE 11. TYPICAL CAPACITANCE vs VOLTAGE 



20 t, TIME (ns) 80 7 -^— 

'G(ACT) •g(ACT) 

FIGURE 12. NORMALIZED SWITCHING WAVEFORMS FOR 
CONSTANT GATE CURRENT. REFER TO 
APPLICATION NOTE AN7254 AND AN7260 
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IRFU9120. IRFR9120 


Typical Performance Curves (Continued) 



I tAv = (L) (Ias) / (1*3 rated BVdss ■ Vdd) 


I tAv = (LTR) In [(Ias*R) / (1-3 RATED BVqss - Vqd) + 1] 

1 I-1— I I I I mi - 1 I I I I I Ml __i_ I—I i.>i 1 1 

0.01 0.1 1 10 

Iav.TIME in avalanche (ms) 

FIGURE 13. UNCLAMPED INDUCTIVE SWITCHING 

















IRFU9120, IRFR9120 


Temperature Compensated PSPICE Model for the IRFU9120, IRFR9120 


.SUBCKTIRFU9120 2 1 3 REV 9/16/94 


CA 128 618.96-12 
CB15 14 633.9e-12 
CIN 6 8 441.16-12 

□BODY 5 7 DBDMOD 
□BREAK 7 11 DBKMOD 
DPLCAP 10 6 DPLCAPMOD 

EBREAK5 11 17 18 -127.38 
EDS 1485 81 
EGS 13 86 81 
ESG5 108 61 
EVTO20 6 8181 

IT 8 17 1 

LDRAIN2 5 1e-9 
LGATE 1 9 2.609e-9 
LSOURCE 3 7 2.609e-9 

MOS1 16 6 8 8 MOSMOD M=0.99 
MOS2 16 21 8 8 MOSMOD M=0.01 

RBREAK17 18RBKMOD1 
RDRAIN 50 16 RDSMOD 245.6e-3 
RGATE 9 20 2.69 
RIN6 8 1e9 

RSCL1 5 51 RSCLMOD 1e-6 
RSCL2 5 50 1e3 
RSOURCE 8 7 RDSMOD 123.96e- 
RVTO 1819 RVTOMOD 1 

S1A61213 8S1AMOD 
S1B13 12 13 8S1BMOD 
S2A6 1514 13S2AMOD 
S2B13 1514 13S2BMOD 

VBAT8 19DC1 
VTO 21 6 -0.77 

ESCL 51 50 VALUE={(V(5,51)/ABS(V(5,51)))*(PWR(V(5,51)*1e6/13.2,6))} 

.MODEL DBDMOD D (IS=5.1e-14 RS=9.4e-2 TRS1=-2.2e-3 TRS2=-5.2e-6 CJO=6.43e-10 TT=9.7e-8) 
.MODEL DBKMOD D (RS=1.45 TRS1=3.84e-4 TRS2=-9.83e-6) 

.MODEL DPLCAPMOD D (CJO=235e-12 IS=1e-30 N=10) 

.MODEL MOSMOD PMOS (VTO=-3.49 KP=1.58 IS=1e-30 N=10 TOX=1 L=1u W=1u) 

.MODEL RBKMOD RES (TC1=1.01e-3 TC2=1.05e-6) 

.MODEL RDSMOD RES (TC1=6.23e-3 TC2=1.23e-5) 

.MODEL RSCLMOD RES (TC1=2.05e-3 TC2=-0.35e-5) 

.MODEL RVTOMOD RES (TC1=-3.46e-3 TC2=3.33e-7) 

.MODEL S1AMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=6.3 VOFF=4.3) 

.MODEL S1BMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=4.3 VOFF=6.3) 

.MODEL S2AMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=1.0 VOFF=-4.0) 

.MODEL S2BMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=-4.0 VOFF=1.0) 


.ENDS 

NOTE: For further discussion of the PSPICE model, consult A New PSPICE Sub-Circuit for the Power MOSFET Featuring Global 
Temperature Options; written by William J. Hepp and C. Frank Wheatley. 
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Features 

• 3.6A, 200V 

• rDS(ON)=‘••500^2 

• Temperature Compensating PSPICE Model 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 


Packages 


JEDEC TO-251AA 



SOURCE 
^ DRAIN 
GATE 




Description 

The IRFU9220 and IRFR9220 are advanced power MOS- 
FETs designed, tested, and guaranteed to withstand a spe¬ 
cific level of energy in the avalanche breakdown mode of 
operation. These are P-Channel enhancement-mode silicon 
gate power field-effect transistors designed for applications 
such as switching regulators, switching converters, motor 
drivers, relay drivers, and drivers for high-power bipolar 
switching transistors requiring high speed and low gate-drive 
power. These types can be operated directly from integrated 
circuits. 

PACKAGE AVAILABILITY 


DRAIN (FLANGE) 


JEDEC TO-252AA 



DRAIN (FLANGE) 


PART NUMBER 

PACKAGE 

BRAND 

IRFU9220 

TO-251AA 

IF9220 

IRFR9220 

TO-252AA 

IF9220 


Symbol 


NOTE: When ordering use the entire part number. Add the suffix 9A 
to obtain the TO-252AA variant in tape and reel, e.g., IRFR92209A. 

Formerly developmental type TA17502. 

G o-U h- 

o 

s 

Absolute Maximum Ratings Tq = +25°c 






IRFU9220, IRFR9220 

UNITS 

Drain Source Voltage. 

.^DSS 

-200 

V 

Drain Gate Voltage. 

.Vqgr 

-200 

V 

Gate Source Voltage. 

.Vqs 

±20 

V 

Drain Current 




RMS Continuous. 

.b 

3.6 

A 

Pulsed Drain Current. 

.Idm 

Refer to Peak Current Curve 


Single Pulse Avalanche Rating. 

.Eas 

Refer to UlS Curve 


Power Dissipation 




Tc - +25°C. 

.Pd 

42 

W 

Derate above +25°C. . 


0.33 

W/°C 

Operating and Storage Temperature. 

.Tstg> Tj 

-55 to+150 

°C 

Soldering Temperature of Leads for 10s. 

.Tl 

260 

°C 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD Handling Procedures. 
Copyright © Harris Corporation 1995 a 1 c 
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Specifications iRFR9220, iRFU9220 


Electrical Specifications Tq == +25°C, Unless otherwise Specified 



Source-Drain Diode Specifications 
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DRAIN CURRENT (A) 


IRFR9220, IRFU9220 


Typical Performance Curves 
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IRFR9220, IRFU9220 


Typical Performance Curves (continued) 


PULSE DURATION s 250^8, Vqs = -lOV. Iq s: .3.9A 



FIGURE 7. NORMALIZED rDS(ON) VS JUNCTION 
TEMPERATURE 



Tj, JUNCTION TEMPERATURE (°C) 

FIGURE 9. NORMALIZED DRAIN SOURCE BREAKDOWN 
VOLTAGE vs TEMPERATURE 



0 -5 -10 -15 -20 -25 


Vds. drain-to-source voltage (V) 
FIGURE 11. TYPICAL CAPACITANCE vs VOLTAGE 



-80 


-40 0 40 80 120 

Tj, JUNCTION TEMPERATURE (®C) 


FIGURE 8. NORMALIZED GATE THRESHOLD VOLTAGE vs 
TEMPERATURE 



0 25 50 75 100 125 150 

Tc, CASE TEMPERATURE (°C) 

FIGURE 10. NORMALIZED POWER DISSIPATION vs TEMPERA¬ 
TURE DERATING CURVE 


-200 



RL = 51ti 


iG(REF) = -1-45mA 

Vqs = *10V 

0.75BVdss 0.75BVdss 

0.50 BVpss ®Vqss 

0.25BVdss 0.25BVdss 



Igkact) 


t, TIME (^8) 


Ig(ref) 

•g(ACT) 


- 8.0 


-4.0 


- 2.0 


0.0 


FIGURE 12. NORMALIZED SWITCHING WAVEFORMS FOR 
CONSTANT GATE CURRENT. REFER TO 
APPLICATION NOTES AN7254 AND AN7260 
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GATE-SOURCE VOLTAGE (V) 








IRFR9220. IRFU9220 
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IRFR9220, IRFU9220 


Temperature Compensated PSPICE Model for the IRFU9220, IRFR9220 


.SUBCKT IRFU9220 2 1 3 REV 9/6/94 


CA 12 8 7236-12 
CB15 14 7336-12 
CIN 6 8 5176-12 

DB0DY5 7 DBDMOD 
DBREAK511 DBKMOD 
DPLCAP 10 6 DPLCAPMOD 

EBREAK711 17 18 -244.4 
EDS 148 58 1 
EGS 1386 81 
ESG 510 8 61 
EVTO20 6 8 18 1 

IT8 17 1 

LDRAIN2 516-9 
LGATE 1 9 2.6096-9 
LSOURCE 3 7 2.6096-9 

MOS1 16 6 8 8 MOSMOD M=0.99 
MOS2 16 21 8 8 MOSMOD M=0.01 

RBREAK 17 18 RBKMOD 1 
RDRAIN 50 16 RDSMOD 1.194 
RGATE9 20 2.17 
RIN6 8169 
RLDRAIN2 510 
RLGATE 1 9 26.09 
RLSOURCE 3 7 26.09 
RSCL1 5 51 RSCLMOD 16-6 
RSCL2 5 50 163 
RSOURCE 8 7 RDSMOD 90.16-3 
RVTO 18 19 RVTOMOD 1 

S1A612 13 8S1AMOD 
S1B131213 8S1BMOD 
S2A6 15 14 13S2AMOD 
S2B131514 13S2BMOD 

VBAT819DC 1 
VTO 21 6 -0.77 

ESCL 51 50 VALUE={(V(5,51)/ABS(V(5,51)))*(PWR(V(5,5ir 166/4.6,6))} 

.MODEL DBDMOD D (IS=2.566-14 RS=8.096-2 TRS1=-2.456-3 TRS2=-1.336-5 CJO=4.2l6-10 TT=1.176-7) 
.MODEL DBKMOD D (RS=5.07 TRS1=-1.056-3 TRS2=1.28e-5) 

.MODEL DPLCAPMOD D (CJO=1706-12 IS=l6-30 N=10) 

.MODEL MOSMOD PMOS (VTO=-3.58 KP=1.38 IS=l6-30 N=10 TOX=1 L=1u W=1u) 

.MODEL RBKMOD RES (TCI =1.16-3 TC2=-2.736-6) 

.MODEL RDSMOD RES (TCI =6.956-3 TC2=2.236-5) 

.MODEL RSCLMOD RES (TCI =2.406-3 TC2=-1.56-5) 

.MODEL RVTOMOD RES (TCI =-3.276-3 TC2=-1.336-6) 

.MODEL S1AMOD VSWITCH (RON=l6-5 ROFF=0.1 VON=5.29 VOFF=3.29) 

.MODEL S1BMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=3.29 VOFF=5.29) 

.MODEL S2AMOD VSWITCH (RON=l6-5 ROFF=0.1 VON=0.1 VOFF=-4.9) 

.MODEL S2BMOD VSWITCH (RON=l6-5 ROFF=0.1 VON=-4.9 VOFF=0.1) 


.ENDS 


NOTE: For further discussion of the PSPICE model, consult A New PSPICE Sub-circuit for the Power MOSFET Featuring Global Tem¬ 
perature Options; written by William J. Hepp and C. Frank Wheatley. 
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SEMICONDUCTOR 


December 1995 


RFD8P06E, RFD8P06ESM, 

RFP8P06E 

8A, 60V, ESD Rated, Avalanche Rated, P-Channel 
Enhancement-Mode Power MOSFETs 




Features 

• 8A,60V 

• •■□s(ON) ” 0.300Q 

• Temperature Compensating PSPICE Model 

• 2kV ESD Protected 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

Description 

The RFD8P06E, RFD8P06ESM and RFP8P06E P-Channel 
power MOSFETs are manufactured using the MegaFET pro¬ 
cess. This process, which uses feature sizes approaching those 
of LSI integrated circuits gives optimum utilization of silicon, 
resulting in outstanding performance. They were designed for 
use in applications such as switching regulators, switching con¬ 
verters, motor drivers, relay drivers and emitter switches for bipo¬ 
lar transistors. These transistors can be operated directly from 
integrated circuits. 

The RFD8P06E, RFD8P06ESM and RFP8P06E incorporate 
ESD protection and are designed to withstand 2kV (Human 
Body Model) of ESD. 

PACKAGE AVAILABILITY 


Packages 


PART NUMBER 


RFP8P06E 


RFD8P06ESM 


RFD8P06E 


PACKAGE 


TO-220AB 


TO-252AA 


TO-251AA 


BRAND 


RFP8P06E 


D8P06E 


D8P06E 


NOTE: When ordering, use the entire part number. Add the suffix 9A to 
obtain the TO-252AA variant in tape and reel, i.e. RFD8P06ESM9A. 

Formerly developmental type TA49044. 


JEDEC TO-220AB 
SOURCE^ 


DRAIN 
(FLANGE) - 



DRAIN 

GATE 


JEDEC TO-251AA 
SOURCE 


DRAIN 
(FLANGE)' 



^ DRAIN 
GATE 


JEDEC TO-252AA 


DRAIN 

(FLANGE) 



Absolute Maximum Ratings Tq = +25°c 

Drain Source Voltage. 

.Vqss 

RFD8P06E, RFD8P06ESM, 
RFP8P06E 

-60 

UNITS 

V 

Drain Gate Voltage. 

.Vqgr 

-60 

V 

Gate Source Voltage. 

.Vqs 

±20 

V 

Drain Current 

RMS Continuous. 

.Id 

8 

A 

Pulsed Drain Current. 

.Idm 

Refer to Peak Current Curve 


Single Pulse Avalanche Rating. 

.Eas 

Refer to UlS Curve 


Power Dissipation 

Tc = +25°C. 

.Pd 

48 

W 

Derate above +25°C.. 


0.32 

W/°C 

Electrostatic Discharge Rating MIL-STD-883, Category B(2). 

.ESD 

2 

kV 

Operating and Storage Temperature. 

.Tstg. Tj 

-55 to+175 

°C 

Soldering Temperature of Leads for 10s. 

.Tl 

260 

°C 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD handling procedures. 
Copyright © Harris Corporation 1995 , „. 
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Specifications RFD8P06E, RFD8P06ESM, RFP8P06E 


Electrical Specifications T( 


PARAMETERS 


Drain-Source Breakdown Voltage 


Gate Threshold Voltage 


Zero Gate Voltage Drain Current 


Gate-Source Leakage Current 


On Resistance 


Turn-On Time 


Turn-On Delay Time 


; = +25°C, Unless Otherwise Specified 


SYMBOL 


TEST CONDITIONS 


BVdss Id = 250^A,Vgs = 0V 


Vgs(TH) Vqs = Vds. b = 250pA 




DSS Vqs = "60V, 
Vgs = 0V 


Turn-Off Time 


Total Gate Charge 


Gate Charge at 10V 


Threshold Gate Charge 


Input Capacitance 


Output Capacitance 


Reverse Transfer Capacitance 


Thermal Resistance 
Junction to Case 


Thermal Resistance 
Junction to Ambient 



C = +150°C 


Gss Vgs = ±20V 


•■dS(ON) b = 8A, Vqs = -1 OV 


bN 



d = 8A 
^Gs = -10V 


Qg(TOT) VGs = 0to"20V Vqd = -48V, 
-Id = 8A, 

Qg(- 10) VGs = 0to-10V Ri_ = 60 


VGS 



Vgs = 0 to -2V 


Vds = -25V,Vgs = 0V 
f = 1MHz 


TYP MAX UNITS 


TO-251,TO-252 



100 OC/W 


Source-Drain Diode and Specifications 


PARAMETERS 

SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Forward Voltage 

VsD 

bo = "QA 

■ 

- 

-1.5 

V 

Reverse Recovery Time 

bn 

IsD = -8A, dlso/dt = -lOOA/^is 

- 

- 

125 

ns 

































































































































DRAIN CURRENT (A) Tl Iq, DRAIN CURRENT (A) Id , DRAIN CURRENT (A) 


RFD8P06E, RFD8P06ESM, RFP8P06E 




25 50 75 100 125 150 175 

Tc, CASE TEMPERATURE (“C) 

GURE 3. MAXIMUM CONTINUOUS DRAIN CURRENT vs 
TEMPERATURE 


Tc = +25OC 



FIGURE 4. PEAK CURRENT CAPABILITY 



Vds> DRAIN-TO-SOURCE voltage (V) 


Vqs, GATE-TO-SOURCE voltage (V) 


FIGURE 5. typical SATURATION CHARACTERISTICS 


FIGURE 6. TYPICAL TRANSFER CHARACTERISTICS 



























































RFD8P06E, RFD8P06ESM, RFP8P06E 



10 40 80 120 160 200 

Tj, JUNCTION TEMPERATURE (®C) 


50 75 100 125 150 175 

Tc, CASE TEMPERATURE (°C) 


FIGURE 9. NORMALIZED DRAIN SOURCE BREAKDOWN 
VOLTAGE vs TEMPERATURE 


FIGURE 10. NORMALIZED POWER DISSIPATIION vs TEMPER¬ 
ATURE DERATING CURVE 


Vqs = OV, f = 1MHz 



y Rl = 1.2Q 

^ »G(REF) = -1-45mA >□[ 

- 0.75 BVdss 0.75 BVdss 1 
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RFD8P06E, RFD8P06ESM, RFP8P06E 


Typical Performance Curves (Continued) 


■ If R = 0 ^ 

tAv * (L) (Ias) ! (1.3RATED BVdss ’ Vdd) % 


tAv = (L/R) In [(Ias*R) / (1.3 RATED BVdss • Vdd) +1] 


tAv, time in avalanche (ms) 


FIGURE 13. UNCLAMPED INDUCTIVE SVI^ITCHING 


Test Circuits and Waveforms 


VARY tp TO OBTAIN Rq 

REQUIRED PEAK Ias —axa, 






FIGURE 14. UNCLAMPED ENERGY TEST CIRCUIT 


FIGURE 15. UNCLAMPED ENERGY WAVEFORMS 


IS 


■Vqs r, 




FIGURE 16. RESISTIVE SWITCHING TEST CIRCUIT 


FIGURE 17. RESISTIVE SWITCHING WAVEFORMS 
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RFD8P06E, RFD8P06ESM, RFP8P06E 


Temperature Compensated PSPICE Model for the 
RFD8P06E, RFD8P06ESM, RFP8P06E 

.SUBCKT RFP8P06E 2 13 REV 6/23/94 

CA 12 8 7.246-10 
CB 15 14 8.046-10 
CIN 6 8 6.006-10 

DBODY5 7 DBDMOD 
□BREAK 7 11 DBKMOD 
□ESDI 91 9 DESD1MOD 
DESD2 91 7 DESD2MOD 
DPLCAP 10 6 DPLCAPMOD 

EBREAK511 1718 -79.2 
EDS 148581 
EGS 138 68 1 
ESG5 10 68 1 
EVTO 20 6 8 18 1 

IT8171 

LORAIN 2516-10 
LGATE 1 9 2.926-9 
LSOURCE 3 7 2.92e-9 

MOS1 166 8 8 MOSMODM 
MOS2 16 21 8 8 MOSMOD r 

RBREAK 1718 RBKMOD 1 
RDRAIN 50 16 RDSMOD 95 
RGATE 9 20 3.95 
RiN6 8l69 

RSCL1 5 51 RSCLMOD 1 
RSCL2 5 50 163 
RSOURCE 8 7 RDSMOD 14 
RVTO 18 19 RVTOMOD 1 

S1A612 13 8S1AMOD 
SIB 1312 13 8S1BMOD 
S2A6151413S2AMOD 
S2B1315 14 13S2BMOD 

VBAT819DC1 
VTO 21 6 -0.804 

ESCL 51 50 VALUE={(V(5.51)/ABS(V(5,51)))*{PWR(V(5,51)*166/22,9))} 

.MODEL DBDMOD D (IS=4.15e-15 RS=5.54e-2 TRS1 =-1.326-3 TRS2=-2.486-6 CJO=6.066-10 TT=7.506-8) 

.MODEL DBKMOD D (RS=4.666-1 TRS1=1.586-3 TRS2=-7.496-6) 

.MODEL DESD1 MOD D(BV=20.2 TBV1 =-1.256-3 TBV2=5.796-7 RS=36 NBV=50 IBV=76-6) 

.MODEL DESD2MODD(BV=25.4TBV1 =-8.36-4 TBV2=8.96-7 NBV=50 IBV=76-6) 

.MODEL DPLCAPMOD D (CJO=2.496-10 IS=l6-30 N=10) 

.MODEL MOSMOD PMOS (VTO=-3.824 KP=5.163 IS=l6-30 N=10 TOX=1 L=1u W=1u) 

.MODEL RBKMOD RES (TCI =9.486-4 TC2=-1.426-7) 

.MODEL RDSMOD RES (TC1=5.406-3TC2=1.25e-5) 

.MODEL RSCLMOD RES (TCI=1.756-3 TC2=3.906-6) 

.MODEL RVTOMOD RES (TC1=-3.55e-3TC2=-3.43e-6) 

.MODEL S1AMOD VSWITCH (RON=l6-5 ROFF=0.1 VON=5.10 VOFF=3.10) 

.MODEL SIBMODVSWITCH (RON=l6-5 ROFF=0.1 VON=3.10 VOFF=5.10) 

.MODEL S2AMOD VSWITCH (RON=l6-5 ROFF=0.1 VON=2.1 VOFF=-2.9) 

.MODEL S2BMOD VSWITCH (RON=l6-5 ROFF=0.1 VON=-2.9 VOFF=2.1) 

.ENDS 

NOTE: For furth6r discussion of th6 PSPICE modsi consult A New PSPICE Sub-Circuit for the Power MOSFET Featuring Global 
Temperature Options; written by William J. Hepp and C. Frank Wheatley. 
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RFD15P05, 
RFD15P05SM, RFP15P05 

15A, 50V, Avalanche Rated, P-Channel 
Enhancement-Mode Power MOSFETs 


Features 

• 15A,50V 

• I’dS(ON) = 

• Temperature Compensating PSPICE Model 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

Description 

The RFD15P05, RFD15P05SM, and RFP15P05 P-Channel 
power MOSFETs are manufactured using the MegaFET pro¬ 
cess. This process which uses feature sizes approaching 
those of LSI integrated circuits, gives optimum utilization of 
silicon, resulting in outstanding performance. They were 
designed for use in applications such as switching regula¬ 
tors, switching converters, motor drivers, and relay drivers. 
These transistors can be operated directly from integrated 
circuits. 

PACKAGING AVAILABILITY 


Packaging 


JEDEC TO-220AB 


DRAIN (FLANGE) 



SOURCE 
DRAIN 
^ GATE 


JEDEC TO-251AA 


DRAIN (FLANGE) 


SOURCE 
^DRAIN 
^ GATE 


JEDEC TO-252AA 


PART NUMBER 

PACKAGE 

BRAND 


RFD15P05 

TO-251AA 

F15P05 


RFD15P05SM 

TO-252AA 

F15P05 

Symboi 

RFP15P05 

TO-220AB 

RFP15P05 



GATE ^ 
SOURCE 



DRAIN (FLANGE) 


NOTE: When ordering, use the entire part number. Add the suffix 9A 
to obtain the TO-252AA variant in the tape and reel, i.e., 
RFD15P05SM9A. 

Formerly developmental type TA09833. 



Absolute Maximum Ratings Tq = + 25 °c 

Drain Source Voltage. 

.Vdss 

RFD15P05, RFD15P05SM, 
RFP15P05 

-50 

UNITS 

V 

Drain Gate Voltage. 

.Vdgr 

-50 

V 

Gate Source Voltage. 

.Vqs 

±20 

V 

Drain Current 

RMS Continuous. 

.b 

15 

A 

Pulsed Drain Current. 

.ipM 

Refer to Peak Current Curve 


Single Pulse Avalanche Rating. 

CO 

< 

LU 

Refer to UlS Curve 


Power Dissipation 

Tc = +25°C. 

.Pd 

80 

W 

Derate above +25°C. 


0.533 

W/°C 

Operating and Storage Temperature. 

.Tstg. Tj 

-55 to +175 

°C 

Soldering Temperature of Leads for 10s. 

.Tl 

260 

°C 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD Handling Procedures. 
Copyright ©Harris Corporation 1995 o 7 
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Specifications RFD15P0S, RFD15P0SSM, RFP15P05 


Electrical Specifications Tq = +25°C, Unless otherwise Specified 



Source-Drain Diode Specifications 

SYMBOL TEST CONDITIONS MIN TYP MAX 

VsD Isd = -15A - - -1.5 

tpR lsD = -15A,dlsD/dt = -100A/ps - - 125 


UNITS 

V 

ns 


PARAMETER 

Forward Voltage 
Reverse Recovery Time 





























































































































RFD15P05, 


Typical Performance Curves 


Tc = +25°C 



Vds , DRAIN-TO-SOURCE VOLTAGE (V) 


FIGURE 1. SAFE OPERATING AREA CURVE 



Tc, CASE TEMPERATURE (°C) 


FIGURE 3. MAXIMUM CONTINUOUS DRAIN CURRENT vs 
TEMPERATURE 

PULSE DURATION = 250^8, Tc = +25^0 





0.0 -1.5 -3.0 -4.5 -6.0 -7.5 


Vds, DRAIN-TO-SOURCE VOLTAGE (V) 
FIGURE 5. TYPICAL SATURATION CHARACTERISTICS 


4 -; 


RFP15P05 



FIGURE 2. NORMALIZED MAXIMUM TRANSIENT THERMAL 
IMPEDANCE 



t, PULSE WIDTH (s) 


FIGURE 4. PEAK CURRENT CAPABILITY 



0.0 -2.0 -4.0 -6.0 -8.0 -10.0 


Vqs, GATE-TO-SOURCE voltage (V) 


FIGURE 6. TYPICAL TRANSFER CHARACTERISTICS 


P-CHANNEL 
POWER MOSFETs 








































RFD15P05, RFD15P05SM, RFP15P05 


Typical Performance Curves (Continued) 


PULSE DURATION = 250^8, Vqs = -10V, Iq = -15A 


Vgs = Vos. Id = -250hA 




120 160 200 


g S 1.5 
o ^ 

Ui □ 

I 3 1.0 

I = 

z to 




Tj, JUNCTION TEMPERATURE (°C) 


0 40 80 120 160 200 

Tj, JUNCTION TEMPERATURE (°C) 


FIGURE 7. NORMALIZED ros(ON) vs JUNCTION 
TEMPERATURE 


FIGURE 8. NORMALIZED GATE THRESHOLD VOLTAGE vs 
TEMPERATURE 


Id = -250^A 


s 

gS 1.5 

is 

gs 

^ o 

I I 0.5 

gcQ 






Tj, junction temperature (°C) 


25 50 75 100 125 150 175 

Tc, CASE TEMPERATURE (®C) 


FIGURE 9. NORMALIZED DRAIN SOURCE BREAKDOVI^N 
VOLTAGE vs TEMPERATURE 


FIGURE 10. NORMALIZED POWER DISSIPATION vs 
TEMPERATURE DERATING CURVE 


VGS = 0V,f sIMHz 




-5 -10 -15 -20 

Vds. DRAIN-TO-SOURCE VOLTAGE (V) 


ill. TYPICAL CAPACITANCE vs VOLTAGE 


FIGURE 12. NORMALIZED SWITCHING WAVEFORMS FOR 
CONSTANT GATE CURRENT. REFER TO 
APPLICATION NOTE AN7254 AND AN7260 
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fQS, GATE-SOURCE VOLTAGE (V) 









RFD15P0S, RFD15P05SM, RFP15P05 


Typical Performance Curves (Continued) 


■■■■iiiiii 

, fe^niiiiii 



iSilllllll 


tAV * (L) (Ias) / (1 .3RATED BVdss ’ Vdd) 


tAv * (L/R) In [(Ias*R) /(1-3 rated BVdss - Vdd) +1] 


0.1 1 10 

tAv, TIME IN AVALANCHE (ms) 

FIGURE 13. UNCLAMPED INDUCTIVE SWITCHING 


Test Circuits and Waveforms 

Vds 


VARY tp TO OBTAIN Rq 

REQUIRED PEAK Ias ajj 


i±r 




FIGURE 14. UNCLAMPED ENERGY TEST CIRCUIT 


FIGURE 15. UNCLAMPED ENERGY WAVEFORMS 


“LT 


-50% -jt-so*/. 

- PULSE WIDTH- 

\__90% 


FIGURE 16. RESISTIVE SWITCHING TEST CIRCUIT 


FIGURE 17. RESISTIVE SWITCHING WAVEFORMS 
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RFD15P05, RFD1SP05SM, RFP15P0S 

Temperature Compensated PSPICE Model for the RFD1SP05, RFD1SP05SM, RFP15P05 

.SUBCKT RFP15P05 2 1 3 REV 9/06/94 

CA12 81.6e-9 
CB 15141.476-9 
CIN 6 8 1.096-9 

DBODY5 7DBDMOD 
DBREAK711 DBKMOD 
DPLCAP 10 6 DPLCAPMOD 

EBREAK511 17 18-73.0 
EDS 14 8 5 8 1 
EGS 13 86 8 1 
ESG5 10861 
EVTO 20 6 8 18 1 

IT 8 17 1 

LDRAIN2 5 16-9 
LGATE 1 9 6.736-9 
LSOURCE 3 7 6.696-9 

MOS1 16 6 8 8 MOSMOD M 
MOS2 16 21 8 8 MOSMOD h 

RBREAK 17 18 RBKMOD 1 
RDRAIN 50 16 RDSMOD 63 
RGATE 9 20 7.37 
RIN6 8169 

RSCL1 5 51 RSCLMODl6-e 
RSCL2 5 50 163 
RSOURCE 8 7 RDSMOD 46 
RVTO 18 19 RVTOMOD 1 

S1A612 13 8S1AMOD 
SIB 13 12 13 8S1BMOD 
S2A615 1413S2AMOD 
S2B1315 1413S2BMOD 

VBAT819DC1 
VTO 21 6 -0.65 

ESCL 51 50 VALUE = {(V(5,51)/ABS(V(5,51)))*(PWR(V(5,5iri 66/35,4))} 

.MODEL DBDMOD D (IS = 1.276-13 RS = 1.626-2 TRS1 = 1.356-3 TRS2 = -4.336-6 CJO * 1.256-9 TT * 7.97e-8) 

.MODEL DBKMOD D (RS = 2.546-1 TRS1 = 4.546-3 TRS2 = -1.12e-5) 

.MODEL DPLCAPMOD D (CJO = 2856-12 IS = 16-30 N = 10) 

.MODEL MOSMOD PMOS (VTO = -3.78 KP = 6.97 IS = 16-30 N = 10 TOX = 1 L = 1u W = 1u) 

.MODEL RBKMOD RES (TCI = 9.156-4 TC2 = -4.06-7) 

.MODEL RDSMOD RES (TCI = 5.476-3 TC2 = 1.376-5) 

.MODEL RSCLMOD RES (TCI « 1.96-3 TC2 = -7.56-6) 

.MODEL RVTOMOD RES (TCI = -3.716-3 TC2 = -2.416-6) 

.MODEL S1AMOD VSWITCH (RON = 1e-5 ROFF * 0.1 VON = 3.65 VOFF = 1.65) 

.MODEL S1BMOD VSWITCH (RON = 16-5 ROFF * 0.1 VON = 1.65 VOFF = 3.65) 

.MODEL S2AMOD VSWITCH (RON = 16-5 ROFF * 0.1 VON = 0.60 VOFF = -4.40) 

.MODEL S2BMOD VSWITCH (RON = 16-5 ROFF = 0.1 VON = -4.40 VOFF = 0.60) 

.ENDS 

NOTE: For furth6r discussion of th6 PSPICE modol, consult A New PSPICE Sub-circuit for the Power MOSFET Featuring Giobai 
Temperature Options; authored by William J. Hepp and C. Frank Wheatley. 
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Features 

• 15A,60V 

• >’ds(ON) = 

• Temperature Compensating PSPICE Model 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

Description 

The RFD15P06, RFD15P06SM, and RFP15P06 P-Channel 
power MOSFETs are manufactured using the MegaFET pro¬ 
cess. This process which uses feature sizes approaching 
those of LSI integrated circuits, gives optimum utilization of sil¬ 
icon, resulting in outstanding performance. They were 
designed for use in applications such as switching regulators, 
switching converters, motor drivers, and relay drivers. These 
transistors can be operated directly from integrated circuits. 

PACKAGING AVAILABILITY 


RFD15P06, 
RFD15P06SM, RFP15P06 

15 A, 60 V, Avalanche Rated, P-Channel 
Enhancement-Mode Power MOSFETs 


PART NUMBER 

PACKAGE 

BRAND 

RFD15P06 

TO-251AA 

F15P06 

RFD15P06SM 

TO-252AA 

F15P06 

RFP15P06 

TO-220AB 

RFP15P06 




SOURCE 
DRAIN 
^ GATE 



SOURCE 
> DRAIN 
^ GATE 


DRAIN (FLANGE) 


NOTE: When ordering, use the entire part number. Add the suffix 9A 
to obtain the TO-252AA variant in the tape and reel, i.e., 
RFD15P06SM9A. 

Formerly developmental type TA09833. 



Absolute Maximum Ratings Tq = +25°c 

Drain Source Voltage. 

.Vqss 

RFD15P06, RFD15P06SM, 
RFP15P06 

-60 

UNITS 

V 

Drain Gate Voltage. 

.Vdgr 

-60 

V 

Gate Source Voltage. 

.Vgs 

±20 

V 

Drain Current 

RMS Continuous. 

. 

15 

A 

Pulsed Drain Current.. 

.Idm 

Refer to Peak Current Curve 


Single Pulse Avalanche Rating. 

.^AS 

Refer to UlS Curve 


Power Dissipation 

Tc = +25°C. 

.Pd 

80 

W 

Derate above +25°C. 


0.533 

W/°C 

Operating and Storage Temperature. 

.Tstg* Tj 

-55 to+175 

°C 

Soldering Temperature of Leads for 10s. 

.Tl 

260 

°C 


CAUTION; These devices are sensitive to electrostatic discharge. Users should follow proper ESD Handling Procedures. 
Copyright © Harris Corporation 1995 . __ 
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Specifications RFD15P06, RFD15P06SM, RFP15P06 


Electrical Specifications Tq = +25°C, Unless otherwise Specified 



Source-Drain Diode Specifications 































































































































DRAIN CURRENT (A) ^ In, DRAIN CURRENT (A) Iq, DRAIN CURRENT (A) 


RFD15P06, RFD15P06SM, RFP15P06 
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RFD15P06, RFD15P06SM, RFP15P06 






0 25 50 75 too 125 150 175 


Tc, CASE TEMPERATURE (®C) 

FIGURE 10. NORMALIZED POWER DISSIPATION vs 
TEMPERATURE DERATING CURVE 



- 10.0 

-7.5 

-5.0 

-2.5 

> 

0.0 

FIGURE 12. NORMALIZED SWITCHING WAVEFORMS FOR 
CONSTANT GATE CURRENT. REFER TO 
APPLICATION NOTE AN7254 AND AN7260 
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GATE-SOURCE VOLTAGE (V) 







RFD15P06, RFD15P06SM, RFP15P06 


Typical Performance Curves (Continued) 


iSPIIIIilll 


KfliSIIIIIH 


BHIILIIi 






tAv.TIME IN AVALANCHE (ms) 


FIGURE 13. UNCLAMPED INDUCTIVE SWITCHING 


Test Circuits and Waveforms 


VARY tp TO OBTAIN 
REQUIRED PEAK 


i±r 




FIGURE 14. UNCLAMPED ENERGY TEST CIRCUIT 


FIGURE 15. UNCLAMPED ENERGY WAVEFORMS 


'-LT 




FIGURE 16. RESISTIVE SWITCHING TEST CIRCUIT 


FIGURE 17. RESISTIVE SWITCHING WAVEFORMS 


4-37 


P-CHANNEL 
POWER MOSFETs 













RFD15P06, RFD15P06SM, RFP15P06 

Temperature Compensated PSPICE Model for the RFD15P06, RFD15P06SM, RFP15P06 

.SUBCKTRFP15P06 2 1 3 REV 9/06/94 

CA12 8 1.6e-9 
CB15141.47e-9 
CIN6 8 1.09e-9 

DBODY 5 7 DBDMOD 
DBREAK 7 11 DBKMOD 
DPLCAP 10 6 DPLCAPMOD 

EBREAK5 11 1718-73.0 
EDS 148 58 1 
EGS 13868 1 
ESG5 108 6 1 
EVTO20 6 8 181 

IT 8 17 1 

LDRAIN2 5 1e-9 
LGATE 1 9 6.73e-9 
LSOURCE 3 7 6.69e-9 

MOS1 16 68 8MOSMODM 
MOS2 16 21 8 8 MOSMOD ^ 

RBREAK 17 18 RBKMOD 1 
RDRAIN 50 16 RDSMOD 63 
RGATE 9 20 7.37 
RIN6 81e9 

RSCL15 51 RSCLMOD1e-€ 

RSCL2 5 501e3 
RSOURCE 8 7 RDSMOD 46 
RVTO 1819 RVTOMOD 1 

S1A61213 8S1AMOD 
SIB 13 12 13 8 SIBMOD 
S2A6151413S2AMOD 
S2B1315 1413S2BMOD 

VBAT 8 19 DC 1 
VTO 21 6 -0.65 

ESCL 51 50 VALUE = {(V(5,51)/ABS(V(5,51)))*(PWR(V(5,5irie6/35,4))} 

.MODEL DBDMOD D (IS = 1.27e-13 RS = 1.62e-2 TRS1 = 1.35e-3 TRS2 = -4.33e-6 CJO = 1.25e-9 TT = 7.97e-8) 

.MODEL DBKMOD D (RS = 2.54e-1 TRS1 = 4.54e-3 TRS2 = -1.12e-5) 

.MODEL DPLCAPMOD D (CJO = 285e-12 IS = 1e-30 N = 10) 

.MODEL MOSMOD PMOS (VTO = -3.78 KP = 6.97 IS = 1e-30 N = 10 TOX = 1 L = 1u W = 1u) 

.MODEL RBKMOD RES (TCI = 9.15e-4 TC2 = -4.0e-7) 

.MODEL RDSMOD RES (TCI = 5.47e-3 TC2 = 1.37e-5) 

.MODEL RSCLMOD RES (TCI = 1.9e-3 TC2 = -7.5e-6) 

.MODEL RVTOMOD RES (TCI = -3.71 e-3 TC2 = -2.41 e-6) 

.MODEL SI AMOD VSWITCH (RON * 1e-5 ROFF = 0.1 VON = 3.65 VOFF = 1.65) 

.MODEL SI BMOD VSWITCH (RON * 1e-5 ROFF = 0.1 VON = 1.65 VOFF = 3.65) 

.MODEL S2AMOD VSWITCH (RON = 1 e-5 ROFF = 0.1 VON = 0.60 VOFF = -4.40) 

.MODEL S2BMOD VSWITCH (RON = 1 e-5 ROFF = 0.1 VON = -4.40 VOFF = 0.60) 

.ENDS 

NOTE: For further discussion of the PSPICE model, consult A New PSPICE Sub-circuit for the Power MOSFET Featuring Global 
Temperature Options; written by William J. Hepp and C. Frank Wheatley. 
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RFG30P05, RFP30P05, 
RF1S30P05, RF1S30P05SM 

30A, 50V, Avalanche Rated, P-Channel 
Enhancement-Mode Power MOSFETs 




Features 

• 30A,50V 

• '’dS{ON) = 0.065Q 

• Temperature Compensating PSPICE Model 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

• +175°C Operating Temperature 

Description 

The RFG30P05, RFP30P05, RF1S30P05, and 

RF1S30P05SM P-Channel power MOSFETs are 
manufactured using the MegaFET process. This process, 
which uses feature sizes approaching those of LSI circuits 
gives optimum utilization of silicon, resulting in outstanding 
performance. They were designed for use in applications 
such as switching regulators, switching converters, motor 
drivers, and relay drivers. These transistors can be operated 
directly from integrated circuits. 

PACKAGE AVAILABILITY 


PART NUMBER PACKAGE BRAND 


RFG30P05 TO-247 RFG30P05 


RFP30P05 TO-220AB RFP30P05 


RF1S30P05 TO-262AA F1S30P05 


RF1S30P05SM TO-263AB F1S30P05 


NOTE: When ordering use the entire part number. 

Formerly developmental type TA09834. 


Packages 


JEDEC STYLE TO-247 


SOURCE 
^ DRA 


DRAIN 
(BOTTOM 
SIDE METAL) 



JEDEC TO-220AB 


DRAIN 

(FLANGE) 



SOURCE 
to DRAI 
^ GA 


JEDEC TO-262AA 


DRAIN 

(FLANGE) 



SOURCE 
I DRAIN 
^ GATE 




JEDEC TO-263AB 



Absolute Maximum Ratings Tq = +25°c 

Drain Source Voltage. 

.Voss 

RFG30P05, RFP30P05 
RF1S30P05, RF1S30P05SM 

-50 

UNITS 

V 

Drain Gate Voltage. 

.VoGR 

-50 

V 

Gate Source Voltage. 

.Vqs 

±20 

V 

Drain Current 

Continuous. 

.b 

30 

A 

Pulsed Drain Current. 

.Idm 

Refer to Peak Current Curve 


Single Pulse Avalanche Rating. 

.Eas 

Refer to UlS Curve 


Power Dissipation 

Tc = +25°C. 

.Pd 

120 

W 

Derate above +25°C. 


0.8 

W/°C 

Operating and Storage Temperature. 

.Tj, Tstg 

-55 to+175 

OC 

Soldering Temperature of Leads for 10s. 

.Tl 

260 

°C 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD handling procedures. 
Copyright © Harris Corporation 1995 . oq 
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Specifications RFG30P05, RFP30P05, RF1S30P05, RF1S30P05SM 


Electrical Specifications Tq = + 25 °c, 


PARAMETER 

SYMBOL 

Drain-Source Breakdown Voltage 

BVdss 

Gate Threshold Voltage 

VgS{TH) 

Zero Gate Voltage Drain Current 

■ 

Gate-Source Leakage Current 

•gss 

On Resistance 

''DS(ON) 

Turn-On Time 

k)N 

Turn-On Delay Time 

b(ON) 

Rise Time 

fR 

Turn-Off Delay Time 

b(OFF) 

Fall Time 

tF 

Turn-Off Time 

toFF 

Total Gate Charge 

Qg(tot) 

Gate Charge at -10V 

Qg(-10) 

Threshold Gate Charge 

Qg(th) 

Input Capacitance 

C^ISS 

Output Capacitance 

CqsS 

Reverse Transfer Capacitance 

Crss 

Thermal Resistance Junction to Case 

Bejc 

Thermal Resistance Junction to Ambient 

BejA 


TEST CONDITIONS 


Id = 250^A. Vgs = 0V 


Vqs = Vqs, Id = 250^A 


Vds = -50V, Tc = +25°C 
Vgs = 0V - 


Tc = +150°C 


Vgs = ±20V 


Vdd = -25V, Id=15A 
Rl=1.67Q, Vgs = -10V 
Rqs ~ 6.250 


MIN TYP MAX UNITS 


>-20V 


Vds =-25V, Vgs = ov 
f=1MHz 



Source>Drain Diode Specifications 
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Iq, DRAIN CURRENT (A) 


RFG30P05, RFP30P05, RF1S30P05, RF1S30P05SM 
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RFG30P05, RFP30P05, RF1S30P05, RF1S30P05SM 



Tj, JUNCTION TEMPERATURE (°C) 


Tc, CASE TEMPERATURE (°C) 


FIGURE 9. NORMALIZED DRAIN SOURCE BREAKDOWN 
VOLTAGE vs TEMPERATURE 


FIGURE 10. NORMALIZED POWER DISSIPATION vs 
TEMPERATURE DERATING CURVE 


VGs = 0V,fs1MHz 




Vds, drain-to-source voltage (Y) 


^ Rl = 1.670 W 

A _ ■G(REF) = '1'6mA_ 55] 

Vgs=-10V 

0.75 BVdss 0-75 BVdss I 

- 0.50 BVdss_ 0-50 BVdss - 


t, TIME (ns) 80- 


FIGURE 11. TYPICAL CAPACITANCE vs VOLTAGE 


FIGURE 12. NORMALIZED SWITCHING WAVEFORMS FOR 
CONSTANT GATE CURRENT. REFER TO 
APPLICATION NOTE AN7254 AND AN7260 
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RFG30P05, RFP30P05, RF1S30P05, RF1S30P05SM 




















RFG30P05, RFP30P05, RF1S30P05, RF1S30P05SM 


Temperature Compensated PSPICE Model for the 
RFG30P0S, RFP30P05, RF1S30P0S, RF1S30P05SM 

.SUBCKT RFP30P05 2 1 3; 

REV 8/21/94 

CA12 8 3.23e-9 
CB15 14 3.23e-9 
CIN 6 8 3.08e-9 

DBODY 5 7 DBDMOD 
□BREAK 7 11 DBKMOD 
DPLCAP 10 6 DPLCAPMOD 

EBREAK511 17 18-77.3 
EDS 14858 1 
EGS 138 68 1 
ESG5 10 861 
EVTO 20 6 8 18 1 

IT8171 

LDRAIN2 51e-9 
LGATE1 9 4.92e-9 
LSOURCE 3 7 4.60e-9 

MOS1 16 6 8 8 MOSMOD M=0.99 
MOS2 16 21 8 8 MOSMOD M=0.01 

RBREAK 17 18 RBKMOD 1 
RDRAIN 50 16 RDSMOD 39.85e-3 
RGATE9 20 2.34 
RiN6 81e9 

RSCL1 5 51 RSCLMOD 1e-6 
RSCL2 5 50163 

RSOURCE 8 7 RDSMOD 2.56e-3 
RVTO 1819 RVTOMOD 1 

S1A612 13 8S1AMOD 
S1B1312 13 8S1BMOD 
S2A615 1413S2AMOD 
S2B13151413S2BMOD 

VBAT 8 19 DC 1 
VTO 21 6 -0.81 

ESCL 51 50 VALUE={(V(5,51)/ABS(V(5,51))r(PWR(V(5,5irie6/114,5))} 

.MODEL DBDMOD D (lS=4.7e-13 RS=1.31e-2TRS1=1.39e-4TRS2=-4.77e-6 CJO=2.85e-9 TT=8.81e-8) 
.MODEL DBKMOD D (RS=2.23e-1 TRS1=1.97e-3 TRS2=-2.37e-5) 

.MODEL DPLCAPMOD D (CJO=0.78e-9 IS=1e-30 N=10) 

.MODEL MOSMOD PMOS (VTO=-3.75 KP=10.83 IS=1e-30 N=10 TOX=1 L=:1u W=1u) 

.MODEL RBKMOD RES (TC1=*9.08e-4 TC2:=-1.72e-6) 

.MODEL RDSMOD RES (TC1=5.01 e-3 TC2=1.02e-5) 

.MODEL RSCLMOD RES (TC1=2.09e-3 TC2=5.88e-7) 

.MODEL RVTOMOD RES (TC1=-2.99e-3 TC2=1.40e-6) 

.MODEL SI AMOD VSWITCH {RON=1e-5 ROFF=0.1 VON=3.4 VOFF=1.4) 

.MODEL S1BMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=1.4 VOFF=3.4) 

.MODEL S2AMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=1.2 VOFF=-3.8) 

.MODEL S2BMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=-3.8 VOFF=:1.2) 



.ENDS 

NOTE; For further discussion of the PSPICE model consult A New PSPICE Sub>circuit for the Power MOSFET Featuring Global 
Temperature Options; authors, William J. Hepp and C. Frank Wheatley. 
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RFG30P06, RFP30P06, 
RF1S30P06, RF1S30P06SM 

30A, 60V, Avalanche Rated, P-Channel 
Enhancement-Mode Power MOSFETs 


Features 

• 30A, 60V 

• '’dS(ON) = 0.065Q 

• Temperature Compensating PSPICE Model 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

• -»-175°C Operating Temperature 

Description 

The RFG30P06, RFP30P06, RF1S30P06, and 

RF1S30P06SM P-Channel power MOSFETs are 
manufactured using the MegaFET process. This process, 
which uses feature sizes approaching those of LSI circuits 
gives optimum utilization of silicon, resulting in outstanding 
performance. They were designed for use in applications 
such as switching regulators, switching converters, motor 
drivers, and relay drivers. These transistors can be operated 
directly from integrated circuits. 

PACKAGE AVAILABILITY 


Packages 


JEDEC STYLE TO-247 


DRAIN 
(BOTTOM 
SIDE METAL) 


SOURCE 
DRAIN 
^ GATE 


JEDEC TO-220AB 


DRAIN 

(FLANGE) 



SOURCE 
to DRAIN 
GATE 


PART NUMBER 


RFG30P06 


RFP30P06 


RF1S30P06 


RF1S30P06SM 


PACKAGE 


TO-247 


TO-220AB 


TO-262AA 


TO-263AB 


BRAND 


RFG30P06 


RFP30P06 


F1S30P06 


F1S30P06 


JEDEC TO-262AA 


DRAIN 

(FLANGE) 


NOTE: When ordering, use the entire part number. Add the suffix, 9A, 
to obtain the TO-263AB variant in tape and reel, i.e. RF1S30P06SM9A. 

Formerly developmental type TA09834. 



SOURCE 
' DRAIN 
^ GATE 


JEDEC TO-263AB 



GATE^ 

SOURCE 



DRAIN 

(FLANGE) 


Absolute Maximum Ratings Tq = +25°c 

Drain Source Voltage. 

. Vdss 

RFG30P06, RFP30P06 
RF1S30P06, RF1S30P06SM 

-60 

UNITS 

V 

Drain Gate Voltage. 

..Vdgr 

-60 

V 

Gate Source Voltage. 

. Vqs 

±20 

V 

Drain Current 

RMS Continuous. 

.b 

30 

A 

Pulsed Drain Current... 

.Idm 

Refer to Peak Current Curve 


Single Pulse Avalanche Rating. 

. Eas 

Refer to UlS Curve 


Power Dissipation 

Tc = +25°C. 

.Pd 

120 

W 

Derate above +25°C. 

.Pt 

0.9 

W/°C 

Operating and Storage Temperature. 

. Tj, Tstg 

-55 to+175 

°C 

Soldering Temperature of Leads for 10s. 

. Tl 

260 

°C 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD handling procedures. 
Copyright © Harris Corporation 1995 a ac 
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Specifications RFG30P06, RFP30P06, RF1S30P06, RF1S30P06SM 

Electrical Specifications Tq = +25°C, unless otherwise Specified 



Source-Drain Diode Specifications 
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Id. DRAIN CURRENT (A) ^ Id, DRAIN CURRENT (A) b, DRAIN CURRENT (A) 


RFG30P06, RFP30P06, RF1S30P06, RF1S30P06SM 
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P-CHANNEL 
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RFG30P06, RFP30P06, RF1S30P06, RF1S30P06SM 



FIGURE 7. NORMALIZED rDS(ON) vs JUNCTION TEMPERATURE FIGURE 8. NORMALIZED GATE THRESHOLD VOLTAGE vs 

TEMPERATURE 



Tj, JUNCTION TEMPERATURE (°C) Tq , CASE TEMPERATURE (°C) 


FIGURE 9. NORMALIZED DRAIN SOURCE BREAKDOWN FIGURE 10. NORMALIZED POWER DISSIPATION vs 

VOLTAGE vs TEMPERATURE TEMPERATURE DERATING CURVE 



FIGURE 11. TYPICAL CAPACITANCE vs VOLTAGE FIGURE 12. NORMALIZED SWITCHING WAVEFORMS FOR 

CONSTANT GATE CURRENT. REFER TO 
APPLICATION NOTE AN7254 AND AN7260 


Vqs. GATE-SOURCE VOLTAGE (V) 













RFG30P06, RFP30P06, RF1S30P06, RF1S30P06SM 
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P-CHANNEL 
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RFG30P06, RFP30P06, RF1S30P06, RF1S30P06SM 


Temperature Compensated PSPICE Model for the 
RFG30P06, RFP30P06, RF1S30P06, RF1S30P06SM 

.SUBCKT RFP30P06 2 1 3; 

REV 8/21/94 

CA 12 8 3.23e-9 
CB15 14 3.23e-9 
CIN 6 8 3.08e-9 

□BODY 5 7 DBDMOD 
□BREAK? 11 DBKMOD 
DPLCAP 10 6 DPLCAPMOD 

EBREAK511 17 18-77.3 
EDS 14858 1 
EGS138681 
ESG5 10861 
EVTO 20 6 8 18 1 

IT 8 17 1 

LORAIN 2 5 1e-9 
LGATE 1 9 4.92e-9 
LSOURCE 3 7 4.60e-9 

MOS1 16 6 8 8 MOSMOD M=0.99 
MOS2 16 21 8 8 MOSMOD M=:0.01 

RBREAK 1718 RBKMOD 1 
RDRAIN 50 16 RDSMOD 39.858-3 
RGATE9 20 2.34 
RIN6 81e9 

RSCL1 5 51 RSCLMOD 1e-6 
RSCL2 5 50 183 

RSOURCE 8 7 RDSMOD 2.568-3 
RVTO 18 19 RVTOMOD 1 

S1A6 12 13 8S1AMOD 
S1B1312 13 8S1BMOD 
S2A6151413S2AMOD 
S2B1315 14 13S2BMOD 

VBAT 8 19 DC 1 
VTO 21 6 -0.81 

ESCL 51 50 VALUE={(V(5,51)/ABS(V(5,51)))*(PWR(V(5,51)*l86/114,5))} 

.MODEL DBDMOD D (IS=4.78-13 RS=1.318-2 TRS1=1.39e-4 TRS2=-4.77e-6 CJO=2.858-9 TT=8.8l8-8) 
.MODEL DBKMOD D (RS=2.23e-1 TRS1=1.97e-3TRS2=-2.37e-5) 

.MODEL DPLCAPMOD D (CJO=0.788-9 IS=l8-30 N=10) 

MODEL MOSMOD PMOS (VTO=-3.75 KP=10.83 ISr:1e-30 N=10 TOX=1 L=1u W=1u) 

.MODEL RBKMOD RES (TC1=9.08e-4 TC2=:-1.72e-6) 

.MODEL RDSMOD RES (TC1=5.0l8-3 TC2=1.02e-5) 

.MODEL RSCLMOD RES (101=2.098-3 TC2=:5.88e-7) 

.MODEL RVTOMOD RES {TC1=-2.99e-3 TC2=1.408-6) 

.MODEL S1AMOD VSWITCH (RON=l8-5 ROFF=0.1 VON=3.4 VOFF=1.4) 

.MODEL SI BMODVSWITCH (RON=1e-5 ROFF=0.1 VON=1.4 VOFF=3.4) 

.MODEL S2AMOD VSWITCH (RON=l8-5 ROFF=0.1 VON=1.2 VOFF=-3.8) 

.MODEL S2BMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=-3.8 VOFF=1.2) 


.ENDS 


NOTE: For further discussion of the PSPICE model consult A New PSPICE Sub-circuit for the Power MOSFET Featuring Global 
Temperature Options; authors, William J. Hepp and C. Frank Wheatley. 
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SEMICONDUCTOR 


December 1995 


RFG60P03, RFP60P03, 
RF1S60P03, RF1S60P03SM 

60A, 30V, Avalanche Rated, P-Channel 
Enhancement-Mode Power MOSFETs 




Features 

• 60A,30V 

• ’’dS(ON) - 0.027£1 

• Temperature Compensating PSPICE Model 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

• +175°C Operating Temperature 

Description 

The RFG60P03, RFP60P03, RF1S60P03 and 

RF1S60P03SM P-Channel power MOSFETs are manufac¬ 
tured using the MegaFET process. This process, which uses 
feature sizes approaching those of LSI integrated circuits 
gives optimum utilization of silicon, resulting in outstanding 
performance. They were designed for use in applications such 
as switching regulators, switching converters, motor drivers 
and relay drivers. These transistors can be operated directly 
from integrated circuits. 

PACKAGE AVAILABILITY 


Packages 


JEDEC STYLE TO-247 


DRAIN 
(BOTTOM 
SIDE METAL) 



JEDEC TO-220AB 


DRAIN 

(FLANGE) 



SOURCE 
DRAIN 
GATE 


PART NUMBER 


RFG60P03 


RFP60P03 


RF1S60P03 


RF1S60P03SM 


PACKAGE 


TO-247 


TO-220AB 


TO-262AA 


TO-263AB 


BRAND 


RFG60P03 


RFP60P03 


F1S60P03 


F1S60P03 


JEDEC TO-262AA 

SOURCE 


GATE 


NOTE: When ordering use the entire part number. 
Formerly developmental type TA49045. 




JEDEC TO-263AB 


GATE^ 

SOURCE 



DRAIN 

(FLANGE) 


Absolute Maximum Ratings Tq = +25°c 

Drain Source Voltage. 

.Vpss 

RFG60P03, RFP60P03, 
RF1S60P03, RFS60P03SM 

-30 

UNITS 

V 

Drain Gate Voltage. 

.Vdqr 

-30 

V 

Gate Source Voltage. 

.Vqs 

±20 

V 

Drain Current 

RMS Continuous. 

.b 

60 

A 

Pulsed Drain Current. 

.Idm 

Refer to Peak Current Curve 


Single Pulse Avalanche Rating. 

.Eas 

Refer to UlS Curve 


Power Dissipation 

Tc = +25°C. 

.Pd 

176 

W 

Derate above +25°C. 

.Pt 

1.17 

W/°C 

Operating and Storage Temperature. 

.Tj, Tstg 

-55 to+175 

°C 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD handling procedures. 
Copyright © Harris Corporation 1995 . j.. 
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Specifications RFG60P03, RFP60P03, RF1S60P03, RF1S60P03SM 


Electrical Specifications Jq = + 25 OC, Unless otherwise Specified. 



Source-Drain Diode Ratings and Specifications 



























































































































Id, drain current (A) 3 b, DRAIN CURRENT (A) b, DRAIN CURRENT (A) 


RFG60P03, RFP60P03, RF1S60P03, RF1S60P03SM 


Typical Performance Curves 


Tc = +25'’C 



-1 -10 -60 
Vos, DRAIN-TO-SCURCE VOLTAGE (V) 

FIGURE 1. SAFE OPERATING AREA CURVE 



25 50 75 100 125 150 175 


Tc, CASE TEMPERATURE (^C) 

3. MAXIMUM CONTINUOUS DRAIN CURRENT vs 
TEMPERATURE 


PULSE DURATION = 250^s, Tc = +25°C 



Vds, DRAIN-TO-SOURCE voltage (V) 

FIGURE 5. TYPICAL SATURATION CHARACTERISTICS 


FIGURE 2. NORMALIZED MAXIMUM TRANSIENT THERMAL 
IMPEDANCE 


t, PULSE WIDTH (ms) 

FIGURE 4. PEAK CURRENT CAPABILITY 



0.0 -2.0 -4.0 -6.0 -8.0 -10.0 

Vqs. GATE-TO-SOURCE voltage (V) 

FIGURE 6. TYPICAL TRANSFER CHARACTERISTICS 
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RFG60P03, RFP60P03, RF1S60P03, RF1S60P03SM 


Typical Performance Curves (Continued) 



‘ -80 -40 0 40 80 120 160 200 


Tj, JUNCTION TEMPERATURE (°C) 

FIGURE 7. NORMALIZED rQS(ON) VS JUNCTION 
TEMPERATURE 



Tj, JUNCTION TEMPERATURE (®C) 


FIGURE 9. NORMALIZED DRAIN SOURCE BREAKDOWN 
VOLTAGE vs TEMPERATURE 



-80 -40 0 40 80 120 160 200 

Tj, junction TEMPERATURE (®C) 


FIGURE 8. NORMALIZED GATE THRESHOLD VOLTAGE vs 
TEMPERATURE 
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Bl 


0 25 50 75 100 125 150 175 

Tc, CASE TEMPERATURE (®C) 

FIGURE 10. NORMALIZED SWITCHING WAVEFORMS 



FIGURE 11. TYPICAL CAPACITANCE vs VOLTAGE FIGURE 12. NORMALIZED SWITCHING WAVEFORMS FOR 

CONSTANT GATE CURRENT. REFER TO 
APPLICATION NOTE AN7254 AND AN7260 


Vgs, GATE-SOURCE VOLTAGE (V) 









RFG60P03, RFP60P03, RF1S60P03, RF1S60P03SM 


Typical Performance Curves (Continued) 



0.01 0.1 1 10 

tAv, time in avalanche (ms) 

FIGURE 13. UNCLAMPED INDUCTIVE SWITCHING 















RFG60P03, RFP60P03, RF1S60P03, RF1S60P03SM 


Temperature Compensated PSPICE Model for the 
RFG60P03, RFP60P03, RF1S60P03, RF1S60P03SM 

.SUBCKT RFP60P03 2 1 3 REV 6/21/94 

CA12 8 5.01e-9 
CB 15 14 3.9e-9 
CIN 6 8 3.09e-9 

□BODY 5 7 DBDMOD 
DBREAK711 DBKMOD 
DPLCAP 10 6 DPLCAPMOD 

EBREAK5 11 17 18-36.59 
EDS 14858 1 
EGS 13 8 68 1 
ESG5 10 86 1 
EVTO20 6 8 18 1 

IT 8 17 1 

LDRAIN2 5 1e-9 
LGATE 1 9 4.92e-9 
LSOURCE 3 7 2.36e-9 

MOS1 16 6 8 8 MOSMOD M=0.99 
MOS2 16 21 8 8 MOSMOD M=0.01 

RBREAK1718RBKMOD1 
RDRAIN5 16RDSMOD1e-4 
RGATE 9 20 3.25 
RIN6 8 1e9 

RSOURCE 8 7 RDSMOD 11.28e-3 
RVTO 18 19 RVTOMOD 1 

S1A612 13 8S1AMOD 
S1B1312 13 8S1BMOD 
S2A615 14 13S2AMOD 
S2B1315 14 13S2BMOD 

VBAT819DC1 
VTO 21 6 -0.92 

.MODEL DBDMOD D (IS=4.21e-13 RS=1e-2 TRS1=-2.69e-4 TRS2=-1.33e-6 CJO=5.05e-9 TT=5.33e-8) 

.MODEL DBKMOD D (RS=3.80e-2 TRS1=-4.76e-4 TRS2=-4.17e-12) 

.MODEL DPLCAPMOD D (CJO=4.05e-9 IS=1e-30 N=10) 

.MODEL MOSMOD PMOS (VTO=-3.98 KP=16.27 IS=1e-30 N=10TOX=1 L=1u W=1u) 

.MODEL RBKMOD RES (TC1=8.05e-4 TC2=1.48e-6) 

.MODEL RDSMOD RES (TC1=2.80e-3 TC2=2.62e-6) 

.MODEL RVTOMOD RES (TCI =-3.346-3 TC2=1.46e-6) 

.MODEL SI AMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=7.5 VOFF=4.5) 

.MODEL S1BMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=4.5 VOFF=7.5) 

.MODEL S2AMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=1.43 VOFF=-3.57) 

.MODEL S2BMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=-3.57 VOFF=1.43) 

.ENDS 

NOTE: For further discussion of the PSPICE model consult A New PSPICE Sub-circuit for the Power MOSFET Featuring Globai 
Temperature Options; authors, William J. Hepp and C. Frank Wheatley. 
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SEMICONDUCTOR 


RFG60P05E 


December 1995 


60A, 50V, ESD Rated, Avalanche Rated, P-Channel 
Enhancement-Mode Power MOSFET 




Features 

• 60A,50V 

• '’dS(ON) = 0.030Q 

• Temperature Compensating PSPICE Model 

• 2kV ESD Rated 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

• +175°C Operating Temperature 

Description 

The RFG60P05E P-Channel power MOSFET is manufac¬ 
tured using the MegaFET process. This process, which uses 
feature sizes approaching those of LSI circuits gives opti¬ 
mum utilization of silicon, resulting in outstanding perfor¬ 
mance. They were designed for use in applications such as 
switching regulators, switching converters, motor drivers and 
relay drivers. These transistors can be operated directly 
from integrated circuits. 

PACKAGE AVAILABILITY 


PART NUMBER 

PACKAGE 

BRAND 

RFG60P05E 

TO-247 

RFG60P05E 


NOTE: When ordering use the entire part number. 
Formerly developmental type TA09835. 



Absolute Maximum Ratings Tq = + 25 °c 


RFG60P05E 

UNITS 

Drain Source Voltage. 

.Vqss 

-50 

V 

Drain Gate Voltage. 


-50 

V 

Gate Source Voltage. 


±20 

V 

Drain Current 




RMS Continuous. 

.b 

60 

A 

Pulsed Drain Current. 

.Idm 

Refer to Peak Current Curve 


Single Pulse Avalanche Rating. 


Refer to UlS Curve 


Electrostatic Discharge Rating. 

.^SD 

2 

KV 

MIL-STD-883, Category B(2) 




Power Dissipation 




Tc = +25°C. 

.Fd 

215 

W 

Derate above +25°C. 


1.43 

W/°C 

Operating and Storage Temperature. 

.Tj, Tstg 

-55 to+175 

°C 

Soldering Temperature of Leads for 10s. 

.Tl 

260 

°C 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD Handling Procedures. 
Copyright © Harris Corporation 1995 . „ 
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Specifications RFG60P05E 


Electrical Specifications Tq = +25°C, unless otherwise Specified 



Source-Drain Diode Specifications 

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS 

Forward Voltage Vsd - - -1.75 V 

Reverse Recovery Time tRR Isd = ”60A, dlso/dt^-IOOA/ps - - 200 ns 
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DRAIN CURRENT (A) ti Ip, DRAIN CURRENT (A) Ip, DRAIN CURRENT (A) 


RFG60P05E 












































































RFG60P05E 














RFG60P05E 


Temperature Compensated PSPICE Model for the RFG60P05E 

•SUBCKT RFG60P05E 2 1 3; REV 9/20/94 

CA12 81.01e-8 
CB 15141.056-8 
CIN 6 8 6.9e-9 

DBODY 5 7 DBDMOD 
□BREAK 7 11 DBKMOD 
DPLCAP 10 6 DPLCAPMOD 

EBREAK511 17 18-76.35 
EDS 1485 8 1 
EGS 13868 1 
ESG510 861 
EVTO20 6 8 18 1 

IT 8 171 

LDRAIN2 5 1e-9 
LGATE 1 9 7.9e-9 
LSOURCE3 7 4.18e-9 

MOS1 16 6 8 8 MOSMOD M = 0.99 
MOS2 16 21 8 8 MOSMOD M = 0.01 

RBREAK 17 18 RBKMOD 1 
RDRAIN 5 16 RDSMOD 12.836-3 
RGATE9 20 1.5 
RIN6 8169 

RSOURCE 8 7 RDSMOD 3.256-3 
RVTO 18 19 RVTOMOD 1 

S1A612 13 8S1AMOD 
S1B1312 13 8S1BMOD 
S2A615 1413S2AMOD 
S2B1315 14 13S2BMOD 

VBAT 8 19 DC 1 
VTO 21 6 -0.83 

.MODEL DBDMOD D (IS = 1.246-12 RS = 4.726-3 TRS1 = 1.436-3 TRS2 = -4.916-7 CJO = 6.986-9 TT = 1.56-7) 

.MODEL DBKMOD D (RS = 1.116-1 TRS1 = 1.346-3 TRS2 = 4.466-12) 

.MODEL DPLCAPMOD D (CJO = 156-10 IS = 16-30 N = 10) 

.MODEL MOSMOD PMOS (VTO = -3.71 KP = 31.5 IS = 16-30 N = 10 TOX = 1 L = 1 u W = 1 u) 

.MODEL RBKMOD RES (TCI = 9.426-4 TC2 = 0) 

.MODEL RDSMOD RES (TCI = 5.856-3 TC2 = 7.696-6) 

.MODEL RVTOMOD RES (TCI = -3.396-3 TC2 = 1.076-6) 

.MODEL SI AMOD VSWITCH (RON = 16-5 ROFF = 0.1 VON = 4.6 VOFF = 2.6) 

.MODEL S1BMOD VSWITCH (RON = 16-5 ROFF = 0.1 VON = 2.6 VOFF = 4.6) 

.MODEL S2AMOD VSWITCH (RON = 16-5 ROFF = 0.1 VON = 1.16 VOFF = -3.84) 

.MODEL S2BMOD VSWITCH (RON = 16-5 ROFF = 0.1 VON = -3.84 VOFF =1.16) 

.ENDS 

For furth6r discussion of tho PSPICE modol, consult A New PSPICE Sub-circuit for the Power MOSFET Featuring Global Temperature 
Options; written by William J. Hepp and C. Frank Wheatley. 






SEMICONDUCTOR 


RFG 60 P 06 E 


January 1996 


60A, 60V, ESD Rated, Avalanche Rated, P-Channel 
Enhancement-Mode Power MOSFET 


I 


Features 

• 60A,60V 

• ''dS(ON) = 0-030Q 

• Temperature Compensating PSPICE Model 

• 2kV ESD Rated 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

• +175°C Operating Temperature 

Description 

The RFG60P06E P-Channel power MOSFET is manufac¬ 
tured using the MegaFET process. This process, which uses 
feature sizes approaching those of LSI circuits gives opti¬ 
mum utilization of silicon, resulting in outstanding perfor¬ 
mance. They were designed for use in applications such as 
switching regulators, switching converters, motor drivers and 
relay drivers. These transistors can be operated directly from 
integrated circuits. 

The RFG60P06E incorporates ESD protection an is 
designed to withstand 2kV (Human Body Model) of ESD. 

PACKAGE AVAILABILITY 


PART NUMBER 


Package 


JEDEC STYLE TO-247 


SOURCE 
DRAIN 
^ GATE 



DRAIN (BOTTOM SIDE METAL) 



NOTE: When ordering use the entire part number RFG60P06E. 
Formerly developmental type TA09835. 



Absolute Maximum Ratings Tq = + 25 °c 


RFG60P06E 

UNITS 

Drain Source Voltage. 

.Voss 

-60 

V 

Drain Gate Voltage. 

.VpGR 

-60 

V 

Gate Source Voltage. 

.Vqs 

±20 

V 

Drain Current 




RMS Continuous. 

.b 

60 

A 

Pulsed Drain Current. 

.'dm 

Refer to Peak Current Curve 


Single Pulse Avalanche Rating. 

.Eas 

Refer to UlS Curve 


Electrostatic Discharge Rating. 

.Esd 

2 

KV 

MIL-STD-883, Category B(2) 




Power Dissipation 




To = +25°C. 

.Pd 

215 

W 

Derate above +25°C. 


1.43 

W/°C 

Operating and Storage Temperature. 

.Tj, Tstg 

-55 to+175 

°C 

Soldering Temperature of Leads for 10s. 

.Tl 

260 

°C 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD Handling Procedures. 
Copyright © Harris Corporation 1996 . 
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Specifications RFG60P06E 


Electrical Specifications Jq- -i- 25°C, Unless otherwise Specified 


SYMBOL TEST CONDITIONS 


Vds = -60V. 
Vgs = 0V 


PARAMETER 

SYMBOL 

Drain-Source Breakdown Voltage 

BVdss 

Gate Threshold Voltage 

VgS(TH) 

Zero Gate Voltage Drain Current 

■ 

Gate-Source Leakage Current 

■gss 

On Resistance 

fDS(ON) 

Turn-On Time 

k)N 

Turn-On Delay Time 

tD(ON) 

Rise Time 

tR 

Turn-Off Delay Time 

tD(OFF) 

Fall Time 

tF 

Turn-Off Time 

toFF 

Total Gate Charge 

Qg(TOT) 

Gate Charge at -10V 

Qg(-io) 

Threshold Gate Charge 

Qg{th) 

Input Capacitance 

C|SS 

Output Capacitance 

CqsS 

Reverse Transfer Capacitance 

CrsS 

Thermal Resistance 

Junction to Case 

Rejc 

Thermal Resistance 

Junction to Ambient 

^ejA 


TYP MAX UNITS 



Source-Drain Diode Specifications 


PARAMETER 


Forward Voltage 


Reverse Recovery Time 



TEST CONDITIONS 


SD = ’BOA 


^RR I ^SD ~ "SOA, dlgp/dt = *100A/p,s 


MIN TYP MAX UNITS 























































































































, DRAIN CURRENT (A) 


RFG60P06E 


Typical Performance Curves 







































































RFG60P06E 


Typical Performance Curves (continued) 


PULSE DURATION s 250^8, Vqs »’10V, Iq > <60A 


Vqs = Vds. h * -250mA 




>80 -40 0 40 80 120 160 200 

Tj, JUNCTION TEMPERATURE (°C) 

FIGURE 7. NORMALIZED r0s(ON) vs JUNCTION 
TEMPERATURE 


O O 1.5 

Q S 




-80 >40 0 40 80 120 160 200 

Tj, JUNCTION TEMPERATURE (°C) 

FIGURE 8. NORMALIZED GATE THRESHOLD VOLTAGE vs 
TEMPERATURE 


Ids.250^A 


f ui 

g a 1.5 

< o 
> 
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-80 -40 0 40 80 120 160 200 

Tj, junction temperature C’C) 

FIGURE 9. NORMALIZED DRAIN SOURCE BREAKDOWN 
VOLTAGE vs TEMPERATURE 



0 25 50 75 100 125 150 175 

Tc, CASE TEMPERATURE (®C) 

FIGURE 10. NORMALIZED POWER DISSIPATION vs TEMPERA¬ 
TURE DERATING CURVE 


Vqs = 0V, Is 1MHz 







Ciss 






Cqss 



Crss 


-5 -10 -15 -20 

Vos> DRAIN-TO-SOURCE VOLTAGE (V) 



m 


n 

0.75 BVdss 0.75 BVdss I 

0.50 BVdss _.0.50 BVps^ 

0.25 BVdss 0.25 BVdss • 


t,TIME(H8) 80—^^^ 
'g (ACT) 'g (ACT) 


FIGURE 11. TYPICAL CAPACITANCE vs VOLTAGE 


FIGURE 12. NORMALIZED SWITCHING WAVEFORMS FOR 
CONSTANT GATE CURRENT. REFER TO 
APPLICATION NOTE AN7254 AND AN7260 
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RFG60P06E 


Temperature Compensated PSPICE Model for the RFG60P06E 


.SUBCKT RFG60P06E 2 1 3; REV 9/20/94 

CA12 81.01e-8 
CB15 141.05e-8 
CIN 6 8 6.9e-9 

DBODY 5 7 DBDMOD 
DBREAK711 DBKMOD 
DPLCAP 10 6 DPLCAPMOD 

EBREAK5 11 1718-76.35 
EDS 1485 8 1 
EGS 13 8 68 1 
ESG5 10 86 1 
EVTO20 6 8 18 1 

IT 8 171 

LDRAIN2 5 1e-9 
LGATE 1 9 7.9e-9 
LSOURCE 3 7 4.186-9 

MOS1 16 6 8 8 MOSMOD M=0.99 
MOS2 16 21 8 8 MOSMOD M=0.01 

RBREAK 1718 RBKMOD 1 
RDRAIN 5 16 RDSMOD 12.83e-3 
RGATE9 20 1.5 
RIN6 81e9 

RSOURCE 8 7 RDSMOD 3.25e-3 
RVTO 18 19 RVTOMOD 1 

S1A6 12 13 8S1AMOD 
S1B1312 13 8S1BMOD 
S2A6 15 14 13S2AMOD 
S2B 1315 14 13S2BMOD 

VBAT819DC1 
VTO 21 6 -0.83 

.MODEL DBDMOD D (IS=1.24e-12 RS=4.72e-3 TRS1=1.43e-3 TRS2=-4.91e-7 CJO=6.98e-9 TT=1.5e-7) 
.MODEL DBKMOD D (RS=1.11e-1 TRS1=1.34e-3TRS2=4.46e-12) 

.MODEL DPLCAPMOD D (CJO=15e-10 IS=1e-30 N=10) 

.MODEL MOSMOD PMOS (VTO=-3.71 KP=31.5 IS=1e-30 N=10TOX=1 L=1u W=1u) 

.MODEL RBKMOD RES (TC1=9.42e-4 TC2=0) 

.MODEL RDSMOD RES (TC1=5.85e-3 TC2=7.69e-6) 

.MODEL RVTOMOD RES (TC1=-3.39e-3 TC2=1.07e-6) 

.MODEL SI AMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=4.6 VOFF=2.6) 

.MODEL S1BMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=2.6 VOFF=4.6) 

.MODEL S2AMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=1.16 VOFF=:-3.84) 

.MODEL S2BMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=-3.84 VOFF=1.16) 


.ENDS 

NOTE: For further discussion of the PSPICE model, consult A New PSPICE Sub-Circuit for the Power MOSFET Featuring Global 
Temperature Options; written by William J. Hepp and C. Frank Wheatley. 
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SEMICONDUCTOR 


RFF60P06 


December 1995 


25At, 60V, Hermetically Packaged, Avalanche Rated 
P-Channei Enhancement-Mode Power MOSFET 


I 


Features 

• 25At,60V 

• *'dS(ON) - 0.030Q 

• Temperature Compensating PSPiCE Model 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

• +150^0 Operating Temperature 

• Reliability Screened 

Description 

The RFF60P06 P-Channel power MOSFET is manufactured 
using the MegaFET process. This process, which uses fea¬ 
ture sizes approaching those of LSI circuits gives optimum 
utilization of silicon, resulting in outstanding performance, it 
was designed for use in applications such as switching regu¬ 
lators, switching converters, motor drivers, and relay drivers. 
These transistors can be operated directly from Integrated 
circuits. 

Reliability screening is available as either commercial or 
TX/TXV equivalent of MIL-S-19500. Contact Harris 
Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 

PACKAGING AVAILABILITY 


PART NUMBER PACKAGE BRAND 


RFF60P06 TO-254AA RFF60P06 


NOTE: When ordering, use the entire part number. 
Formerly developmental type TA09835. 
Commercial Version: RFG60P06E. 


Package 



GATE 

SOURCE 
DRAIN 


PACKAGE TAB (ISOLATED) 


CAUTION: Beryllia Warning per MIL-S-19500 
refer to package specifications. 



Absolute Maximum Ratings Tq = +25°c 


RFF60P06 

UNITS 

Drain Source Voltage. 

.Vqss 

-60 

V 

Drain Gate Voltage. 

.Vqgr 

-60 

v 

Gate Source Voltage. 

Drain Current 

.Vqs 

±20 

v 

RMS Continuous. 

.b 

25t 

A 

Pulsed Drain Current. 

.Idm 

Refer to Peak Current Curve 


Single Pulse Avalanche Rating. 

Power Dissipation 

. • ■ • Eas 

Refer to UlS Curve 


Tc = +25°C. 

.Pd 

125 

W 

Derate above +25°C. 


1.0 

W/°C 

Operating and Storage Temperature. 

.Tj. Tstg 

-55 to +150 

°C 

Lead Temperature (During Soldering). 

(Distance >0.063in. {1.6mm) from Case, 10s Max.) 

.Tl 

300 

°C 

t Current is limited by the package capability 





CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD Handling Procedures. 
Copyright © Harris Corporation 1995 - 


File Number 3975.1 
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Specifications RFF60P06 



Electrical Specifications 


PARAMETER 

SYMBOL 

Drain-Source Breakdown Voltage 

BVqss 

Gate Threshold Voltage 

Vqs(TH) 

Zero Gate Voltage Drain Current 

■ 

Gate-Source Leakage Current 

•gss 

On Resistance 

*’DS(0N) 

Turn-On Time 

toN 

Turn-On Delay Time 

fD(ON) 

Rise Time 


Turn-Off Delay Time 

b(OFF) 

Fall Time 

u. 

Turn-Off Time 

k)FF 

Total Gate Charge 

Qg(TOT) 

Gate Charge at-10V 

Qg(-io) 

Threshold Gate Charge 

Qg(th) 

Input Capacitance 

C|SS 

Output Capacitance 

CqsS 

Reverse Transfer Capacitance 

Crss 

Thermal Resistance 

Junction to Case 

Rejc 

Thermal Resistance 

Junction to Ambient 

RejA 


less Otherwise Specified 


TEST CONDITIONS 


Id = 250pA,Vgs = 0V 


^GS = ^DS' = 250pA 


Vdd = -30V, Id = 25A 
Rl = 1.2Q,Vgs = -10V 


Source-Drain Diode Ratings and Specifications 
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RFF60P06 


Typical Performance Curves (Continued) 


PULSE DURATION = 250^18, Vqs = -10V, Ip = -25A 



^ 111 

S o 1.5 
9. ^ 


I cc 



Tj, JUNCTION TEMPERATURE {°C) 


-40 0 40 80 120 160 

Tj, JUNCTION TEMPERATURE (®C) 


FIGURE 7. NORMALIZED rDS(ON) vs JUNCTION TEMPERA¬ 
TURE 


FIGURE 8. NORMALIZED GATE THRESHOLD VOLTAGE vs 
TEMPERATURE 


Id s -250^A 


Q I 10 

UJ ^ 


S < 

Si 




I 


Tj, junction temperature (°C) 


25 50 75 100 125 150 

Tc, CASE TEMPERATURE (®C) 


FIGURE 9. NORMALIZED DRAIN SOURCE BREAKDOWN 
VOLTAGE vs TEMPERATURE 


FIGURE 10. NORMALIZED POWER DISSIPATION vs TEMPERA¬ 
TURE DERATING CURVE. 


VQs = 0V,f sIMHz 





C|SS 






CqsS 



CrsS 




0 -5 -10 -15 -20 

Vds, DRAIN-TO-SOURCE VOLTAGE (V) 

FIGURE 11. TYPICAL CAPACITANCE vs VOLTAGE 



FIGURE 12. NORMALIZED SWITCHING WAVEFORMS FOR 
CONSTANT GATE CURRENT. REFER TO 
APPLICATION NOTE AN7254 AND AN7260 
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RFF60P06 


Test Circuits and Waveforms (Continued) 



CHARGE 


FIGURE 18. BASIC GATE CHARGE WAVEFORM 

Data Packages - Harris Power Transistors 

TX and TXV Equivalents 

1. TX/TXV Equivalent - Standard Data Package 

A. Certificate of Compliance 

B. Assembly Flow Chart 

C. Preconditioning - Attributes Data Sheet 

D. Group A - Attributes Data Sheet 

E. Group B - Attributes Data Sheet 

F. Group C - Attributes Data Sheet 

2. TX/TXV Equivalent - Optional Data Package 

A. Certificate of Compliance 

B. Assembly Flow Chart 

C. Preconditioning - Attributes Data Sheet 

- Precondition Lot Traveler 

- Pre and Post Burn-In Read and Record Data 

D. Group A - Attributes Data Sheet 

- Group A Lot Traveler 

E. Group B - Attributes Data Sheet 

- Group B Lot Traveler 

- Pre and Post Read and Record Data for Intermittent 
Operating Life (Subgroup B3) 

- Bond Strength Data (Subgroup B3) 

- Pre and Post High Temperature Operating Life 
Read and Record Data (Subgroup B6) 

F. Group C - Attributes Data Sheet 

- Group C Lot Traveler 

- Pre and Post Read and Record Data for Intermittent 
Operating Life (Subgroup C6) 

- Bond Strength Data (Subgroup C6) 







RFF60P06 


Temperature Compensated PSPICE Model for the RFF60P06 


.SUBCKT RFF60P06 2 1 3 REV 9/20/94 

CA 12 8 1.016-8 
CB 15 14 1.056-8 
CIN 6 8 6.96-9 

DBODY 5 7 DBDMOD 
□BREAK? 11 DBKMOD 
DPLCAP 10 5 DPLCAPMOD 

EBREAK5 11 17 18-76.35 
EDS 1485 8 1 
EGS 13 8 68 1 
ESG6 108 6 1 
EVTO 20 6 8 18 1 

IT 8 17 1 

LDRAIN2 51e-9 
LGATE 1 9 7.96-9 
LSOURCE3 7 4.186-9 

MOS1 16 6 8 8 MOSMOD M=0.99 
MOS2 16 21 8 8 MOSMOD M=0.01 

RBREAK17 18RBKMOD1 
RDRAIN 5 16 RDSMOD 12.83e-3 
RGATE9 20 1.55 
RIN6 8 169 

RSOURCE 8 7 RDSMOD 3.256-3 
RVTO 1819 RVTOMOD 1 

S1A61213 8S1AMOD 
SIB 13 12 13 8S1BMOD 
S2A6151413S2AMOD 
S2B1315 14 13S2BMOD 

VBAT8 19DC 1 
VTO 21 6 -0.83 

.MODEL DBDMOD D (IS=1.246-12 RS=4.726-3 TRS1=1.436-3 TRS2=-4.916-7 CJO=6.98e-9TT=1.5e-7) 
.MODEL DBKMOD D (RS=1.11e-1 TRS1=1.346-3TRS2=4.466-12) 

.MODEL DPLCAPMOD D (CJO=15e-10 IS=1e-30 N=10) 

.MODEL MOSMOD PMOS (VTO=-3.71 KP=31.5 IS=l6-30 N=10 TOX=1 L=:1u W=1u) 

.MODEL RBKMOD RES (TC1=9.42e-4 TC2=0) 

.MODEL RDSMOD RES (TC1=5.856-3 TC2=7.696-6) 

.MODEL RVTOMOD RES (TCI =-3.39e-3 TC2=1.076-6) 

.MODEL SI AMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=4.6 VOFF=2.6) 

.MODEL S1BMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=2.6 VOFF=4.6) 

.MODEL S2AMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=1.16 VOFF=-3.84) 

.MODEL S2BMOD VSWITCH {RON=1e-5 ROFF=0.1 VONs-3.84 VOFF=1.16) 


.ENDS 

NOTE: For further discussion of the PSPICE model consult A New PSPICE Sub-circuit for the Power MOSFET Featuring Global 
Temperature Options; written by William J. Hepp and C. Frank Wheatley. 
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RFF60P06 


Screening Information 

Screening Is performed in accordance with the latest revision in effect of MlL-S-19500, (Screening Information Table). 

Delta Tests and Limits (JANTX/JANTXV Equivalent) 



NOTES: 

1. Or 100% of Initial Reading (whichever is greater), 

2. Of Initial Reading. 

Screening information 



NOTE: 

1. Test limits are Identical pre and post burn-in. 

Additional Screening Tests 
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SEMICONDUCTOR 


December 1995 


RFD3055LE, RFD3055LESM, 

RFP3055LE 

12A, 60V, ESD Rated, Avalanche Rated, Logic Level 
N-Channel Enhancement-Mode Power MOSFETs 


Features 

• 12A,60V 

• •’dS(ON)= 

• 2kV ESD Protected 

• Temperature Compensating PSPICE Model 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

Description 

The RFD3055LE, RFD3055LESIVI, and RFP3055LE are 
N-channel power MOSFETs manufactured using the 
MegaFET process. This process, which uses feature sizes 
approaching those of LSI circuits, gives optimum utilization 
of silicon, resulting in outstanding performance. They were 
designed for use in applications such as switching 
regulators, switching converters, motor drivers and relay 
drivers. These transistors can be operated directly from inte¬ 
grated circuits. 

The RFD3055LE, RFD3055LESM, and RFP3055LE incor¬ 
porate ESD protection and are designed to withstand 2kV 
(Human Body Model) of ESD. 

PACKAGE AVAILABILITY 


Packages 




NOTE: When ordering, use the entire part number. Add the suffix, 
9A, to obtain the TO-252 variant in tape and reel, e.g. 
RFD3055LESM9A. 

Formerly developmental type TA49158. 


JEDEC TO-220AB 


DRAIN 

(FLANGE) 



SOURCE 
DRAIN 
^ GATE 


JEDEC TO-251AA 


DRAIN 
(FLANGE)" 



SOURCE 
^ DRAIN 
^ GATE 


JEDEC TO-252AA 


GATE 

SOURCE 


DRAIN 

(FLANGE) 


PART NUMBER 

PACKAGE 

BRAND 


RFD3055LE 

TO-251AA 

F3055L 


RFD3055LESM 

TO-252AA 

F3055L 

RFP3055LE 

TO-220AB 

FP3055LE 




Absolute Maximum Ratings Tq = +25°c 

Drain-Source Voltage. 

.Vqss 

RFD3055LE, RFD3055LESM, 
RFP3055LE 

60 

UNITS 

V 

Drain-Gate Voltage. 

.Vdgr 

60 

V 

Gate-Source Voltage. 

.Vqs 

±10 

V 

Drain Current 

Continuous. 

.b 

12 

A 

Pulsed Drain Current. 

.Idm 

Refer to Peak Current Curve 


Pulsed Avalanche Rating. 

.Eas 

Refer to UlS Curve 


Power Dissipation 

Tc = +25°C. 

.Pd 

48 

W 

Derate above +25°C. 


0.323 

W/°C 

Operating and Storage Temperature. 

.Tstg. Tj 

-55 to+175 

°C 

Soldering Temperature of Leads for 10s. 

. \ 

260 


Electrostatic Discharge Rating MIL-STD-883, Category B(2). 

.ESD 

2 

kV 


i) Harris Corporation 1995 


File Number 4044.1 
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Specifications RFD3055LE, RFD30S5LESM, RFP30S5LE 


Electrical Specifications Tq = +25°C, unless otherwise specified 


PARAMETERS 

SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Drain-Source Breakdown Voltage 

BVdss 

Id = 250pA,Vgs = 0V 

60 

- 

- 

V 

Gate Threshold Voltage 

VgS(TH) 

Vgs = Vds, Id = 250pA 

■■ 

- 

2 

V 

Zero Gate Voltage Drain Current 

■ 

Vds = 60V, 

Vgs = 0V 


- 

" 

■■ 

pA 

Tc = +150°C 

- 

- 

50 

pA 

Gate-Source Leakage Current 

■gss 

Vgs=±10V 

- 

- 

10 

pA 

On Resistance 

rDSPN) 

Id=12A, Vgs = 5V 

- 

- 

0.150 

O 

Turn-On Time 

k)N 

Vdd = 30V, 

Id=12A, 

Rl = 2.50, 

Vgs = 5V. 

Rgs = 5^2 

- 

H 

120 

ns 

Turn-On Delay Time 

b(ON) 

- 

10 

- 

ns 

Rise Time 

tR 

- 

70 

- 

ns 

Turn-Off Delay Time 

b(OFF) 

- 

25 

H 

ns 

Fall Time 

■■ 

- 

30 

- 

ns 

Turn-Off Time 

toFF 

- 

- 

85 

ns 

Total Gate Charge 

Qg(TOT) 

VGs = 0Vto10V 

Vdd = 48V, 
Id=12A, 

Rl = 40 

- 

28 

35 

nC 

Gate Charge at 5V 

Qg(5) 


- 

15 

18 

nC 

Threshold Gate Charge 

Qg(th) 

VGs = 0Vto1V 

- 

1.0 

1.2 

nC 

Input Capacitance 

C|SS 

Vds = 25V, 

Vgs = ov. 

f = 1MHz 

- 

850 

- 

PF 

Output Capacitance 

CqsS 

- 

170 

- 

pF 

Reve rse T ransfer Capacitance 

Crss 

- 

100 

- 

pF 

Thermal Resistance Junctlon-to-Case 

^ejc 


- 

- 

3.1 

OC/W 

Thermal Resistance Junction-to-Amblent 

f^ejA 

TO-251,TO-252,TO-220 

- 

- 

80 

OC/W 


Source-Drain Diode Ratings and Specifications 


PARAMETERS 


SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

MAX 

VsD 

Isd=12A 

- 

- 

1.5 


UNITS 


Forward Voltage 


tRR 


Reverse Recovery Time 


Isd= 12A, dlsD/dt=100A/ps 


100 


ns 

























































































































,, DRAIN CURRENT (A) Iq, DRAIN CURRENT (A) 


RFD3055LE, RFD3055LESM, RFP3055LE 


Typical Performance Curves 



LIMITED BY ros(ON) 


Vds, DRAIN-TO-SOURCE voltage (V) 


t, RECTANGULAR PULSE DURATION (s) 


FIGURE 1. SAFE OPERATING AREA CURVE 


FIGURE 2. NORMALIZED MAXIMUM TRANSIENT THERMAL 
IMPEDANCE 


Tc = +25‘»C 


- FOR TEMPERATURES 

- ABOVE +25®C DERATE PEAK 
" CURRENT AS FOLLOWS: 



Tc, CASE TEMPERATURE (®C) 

^GURE 3. MAXIMUM CONTINUOUS DRAIN CURRENT vs 
TEMPERATURE 


t, PULSE WIDTH (s) 


FIGURE 4. PEAK CURRENT CAPABILITY 


PULSE DURATION = 250|is, Jq = +25®C 



PULSE TEST I 
PULSE DURATION = 250^8 
DUTY CYCLE = 0.5% MAX 


Vds, DRAIN-TO-SOURCE VOLTAGE (V) 


Vqs, GATE-TO-SOURCE voltage (V) 


FIGURE 5. TYPICAL SATURATION CHARACTERISTICS 


FIGURE 6. TYPICAL TRANSFER CHARACTERISTICS 
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RFD3055LE, RFD3055LESM, RFP3055LE 
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t, GATE-SOURCE VOLTAGE (V) 









C, CAPACITANCE (pF) 


RFD3055LE, RFD3055LESM, RFP30S5LE 


Typical Performance Curves (Continued) 


Vgs * OV, FREQUENCY (f) = 1 MHz 




— Cisa — 







-- 


Cqss 


CrsS 


0 5 10 15 20 

Vos, DRAIN-TO-SOURCE VOLTAGE (V) 

FIGURE 13. TYPICAL CAPACITANCE vs VOLTAGE 
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^ I i I 111 

J t*vMLKI*sW1-3*RATEDBVoss-VDD) 

IfR^O 

^ tAv = (LyR)ln[(lAs*Ry(1.3‘RATED BVdss-Vdd) +1] 

0.001 0.01 0.1 1 10 
tAv> time in avalanche (ms) 

FIGURE 14. UNCLAMPED INDUCTIVE SWITCHING. REFER TO 
HARRIS APPLICATION NOTES AN9321 AND 
AN9322 



0 25 50 75 100 125 150 175 

Tc, CASE TEMPERATURE (®C) 

FIGURE 15. NORMALIZED POWER DISSIPATION vs TEMPERATURE DERATING CURVE 
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RFD3055LE, RFD3055LESM, RFP3055LE 
Test Circuits and Waveforms 



FIGURE 16. UNCLAMPED ENERGY TEST CIRCUIT FIGURE 17. UNCLAMPED ENERGY WAVEFORMS 


Vdd 



FIGURE 18. RESISTIVE SWITCHING TEST CIRCUIT FIGURE 19. RESISTIVE SWITCHING WAVEFORMS 
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RFD3055LE, RFD3055LESM, RFP3055LE 


Temperature Compensated PSPICE Model for the RFD3055LE, RFD3055LESM, RFP3055LE 

.SUBCKT RFD3055LE 2 13; rev 1/30/95 

CA 12 8 1.68e-9 
CB 15 14 1.78e-9 
CIN 6 8 0.769e-9 

□BODY 7 5 DBDMOD 
DBREAK 5 11 DBKMOD 
□ESDI 91 9 DESD1MOD 
DESD2 91 7 DESD2MOD 
DPLCAP 10 5 DPLCAPMOD 

EBREAK 11 7 17 18 64.28 
EDS 14 8 5 8 1 
EGS 13 8 6 8 1 
ESG 6 10 6 8 1 

EVTO 20 6 18 8 1 GATE 

1 

IT 8 17 1 

LDRAIN 2 5 1e-9 
LGATE 1 9 4.6e-9 
LSOURCE 3 7 4.6e-9 

MOS1 16 6 8 8 MOSMOD M = 0.99 
MOS2 16 21 8 8 MOSMOD M = 0.01 

RBREAK 17 18 RBKMOD 1 
RDRAIN 50 16 RDSMOD 0.176e-3 
RLDRAIN 2 5 10 
RGATE 9 20 9.84 
RLGATE 1 9 46 
RIN 6 8 1e9 

RSCL1 5 51 RSCLMOD1e-6 
RSCL2 5 50 1e3 

RSOURCE 8 7 RDSMOD 76.56e-3 
RLSOURCE 3 7 46 
RVTO 18 19 RVTOMOD 1 

S1A 6 12 13 8 S1AMOD 
SIB 13 12 13 8 S1BMOD 
S2A 6 15 14 13 S2AMOD 
S2B 13 15 14 13 S2BMOD 

VBAT 8 19 DC 1 
VTO 21 6 0.516 

ESCL 51 50 VALUE = {(V(5,51)/ABS(V(5,51))r(PWR(V{5,51)*1e6/31.7,6))} 

.MODEL DBDMOD D (IS = 3.61 e-13 RS = 1.78e-2 TRS1 = 1.70e-2 TRS2 = -4.69e-6 CJO = 3.88e-10 TT = 3.6e-8) 

.MODEL DBKMOD D (RS = 0.4731 TRS1 = -2.19e-3 TRS2 = 4.7e-5) 

.MODEL DESD1MODD(BV= 13.5 NBV=17.5 IBV = 2.50-4 RS = 22.2 TRS1 = 0 TRS2 = 0) 

.MODEL DESD2MOD D (BV = 12.86 NBV = 22 IBV = 2.5e-4 RS = 0 TRS1 = 0 TRS2 = 0) 

.MODEL DPLCAPMOD D (CJO = 0.48e-9 IS = 1e-30 N = 10) 

.MODEL MOSMOD NMOS (VTO = 2.082 KP = 18.36 IS = 1e-30 N = 10 TOX =1 L = 1u W = 1u) 

.MODEL RBKMOD RES (TCI = 1.06e-3 TC2 = -6.22e-7) 

.MODEL RDSMOD RES (TCI = 4.48e-3 TC2 = 1.77e-5) 

.MODEL RSCLMOD RES (TCI = 3.55e-3 TC2 = 0.20e-5) 

.MODEL RVTOMOD RES (TCI = -1.85e-3 TC2 = -4.13e-6) 

.MODEL SI AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -4.4 VOFF= -2.4) 

.MODEL S1BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -2.4 VOFF= -4.4) 

.MODEL S2AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -2.85 VOFF= 2.15) 

.MODEL S2BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = 2.15 VOFF= -2.85) 

.ENDS 

NOTE: For further discussion of the PSPICE model, consult A New PSPICE Sub-Circuit for the Power MOSFET Featuring Global 
Temperature Options; authored by William J. Hepp and C. Frank Wheatley. 
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RFD3N08L, 

RFD3N08LSM 

3A, 80V, Avalanche Rated, Logic Level 
N-Channel Enhancement-Mode Power MOSFETs 




Features 

• 3A,80V 

• ’'dS(ON) * 0.800Q 

• Temperature Compensating PSPICE Model 

• On-Resistance vs Gate Drive Voitage Curves 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

• -f-ITS^C Operating Temperature 

Description 

The RFD3N08L and RFD3N08LSM are N-Channel 
enhancement mode silicon gate power field effect transistors 
specifically designed for use with logic level (5V) driving 
sources in applications such as programmable controllers, 
automotive switching, and solenoid drivers. This perfor¬ 
mance Is accomplished through a special gate oxide design 
which provides full rated conduction at gate biases in the 3V 
to 5V range, thereby facilitating true on-off power control 
from logic circuit supply voltages. 

PACKAGING AVAILABILITY 


Packages 



SOURCE 
^ DRAIN 
^ GATE 


DRAIN (FLANGE) 


DRAIN (FLANGE) 


GATE 
SOURCE 



PART NUMBER 


RFD3N08L 


RFD3N08LSM 



PACKAGE 


TO-251AA 


NOTE: When ordering, use the entire part number. Add the suffix 9A 
to obtain the TO-252AA variant in tape and reel, i.e., RFD3N08LSM9A. 

Formerly developmental type TA09922. 



Absolute Maximum Ratings ic = +25^c 

Drain-Source Voltage. 

.Vdss 

RFO3N08L 

RFD3N08LSM 

80 

UNITS 

V 

Drain-Gate Voltage. 

.Vqgr 

80 

V 

Gate-Source Voltage. 

.. Vqs 

±10 

V 

Drain Current 

Continuous. 

.b 

3 

A 

Pulsed. 

.Idm 

Refer to Peak Current Curve 


Pulsed Avalanche Rating. 

...Eas 

Refer to UlS Cun/e 


Power Dissipation 

Tc = +25°C. 

.Pd 

30 

W 

Derate above+25°C. 


0.2 

w/oc 

Operating and Storage Temperature. 

.. • • Tstg> "^j 

-55 to+175 

OC 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD Handling Procedures. 
Copyright © Harris Corporation 1995 cm 
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Specifications RFD3N0BL, RFD3N08LSM 
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.DRAIN CURRENT (A) ig, DRAIN CURRENT (A) Ig, DRAIN CURRENT (A) 


RFD3N08L, RFD3N08LSM 




















































RFD3N08L, RFD3N08LSM 


Typical Performance Curves (Continued) 



-80 -40 0 40 80 120 160 200 -80 -40 0 40 80 120 160 200 


Tj, JUNCTION TEMPERATURE (°C) Tj, JUNCTION TEMPERATURE (®C) 

FIGURE 7. NORMALIZED DRAIN-SOURCE BREAKDOWN FIGURES. NORMALIZED GATE THRESHOLD VOLTAGE vs 

VOLTAGE vs JUNCTION TEMPERATURE JUNCTION TEMPERATURE 


PULSE DURATION = 250fis, Vqs = 5V, Iq = 3A PULSE DURATION = 250^8, Vnn = 1 5V 



FIGURE 9. NORMALIZED rDS(ON) vs JUNCTION TEMPERA- FIGURE 10. ros(ON) FOR VARYING CONDITIONS OF GATE 


TURE VOLTAGE AND DRAIN CURRENT 



Rqs, GATE-TO-SOURCE RESISTANCE (Q) 'G (ACT) 'G (ACT) 

FIGURE 11. SWITCHING TIME AS A FUNCTION OF GATE FIGURE 12. NORMALIZED SWITCHING WAVEFORMS FOR 

RESISTANCE CONSTANT GATE CURRENT. REFER TO HARRIS 

APPLICATION NOTES AN7254 AND AN7260 
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C, CAPACITANCE (pF) 


RFD3N08L, RFD3N08LSM 


Typical Performance Curves (continued) 



Vos, DRAIN-TO-SOURCE VOLTAGE (V) TIME IN AVALANCHE (ms) 


FIGURE 13. TYPICAL CAPACITANCE vs VOLTAGE FIGURE 14. UNCLAMPED INDUCTIVE SWITCHING. REFER TO 

HARRIS APPLICATION NOTES AN9321 AND 
AN9322 



0 25 50 75 100 125 150 175 

Tc, CASE TEMPERATURE (®C) 


FIGURE 15. NORMALIZED POWER DISSIPATION vs TEMPERATURE DERATING CURVE 














RFD3N08L, RFD3N08LSM 



FIGURE 18. RESISTIVE SWITCHING TEST CIRCUIT 


FIGURE 19. RESISTIVE SWITCHING WAVEFORMS 










RFD3N08L, RFD3N08LSM 


Temperature Compensated PSPICE Model for the RFD3N08L, RFD3N08LSM 


SUBCKT RFD3N08L 213; 

CA 12 8 4.10e-10 
CB 15 14 3.25e-10 
CIN 6 8 1.10e-10 

DBODY 7 5 DBDMOD 
□BREAK 511 DBREAKMOD 
DPLCAP 10 5 DPLCAPMOD 


rev 5/10/95 


EBREAK 11 7 17 18 93.57 
EDS 14 8 5 8 1 
EGS 13 8 6 8 1 
ESG 6 10 6 8 1 
EVTHRESH 6 21 19 8 1 
EZTEMPCO 20 6 18 22 1 


161 

EVTHRESH T 


,EBREAK 0D 


LDRAIN 2 5 1e-9 
LGATE 1 9 5.8e-9 
LSOURCE 3 7 5.8e-9 

MOS1 16 6 8 8 MSTRONG M = 0.80 
MOS2 16 21 8 8 MWEAK M = 0.20 


O 3 

SOURCE 


RBREAK 17 18 RBREAKMOD 1 

RDRAIN 50 16 RDRAINMOD 174.2e-3 

RGATE 9 20 24.9 

RIN 6 8 1e9 

RLDRAIN 2 5 10 

RLGATE 1 9 58 

RLSOURCE 3 7 58 

RSCL1 5 51 RSCLMOD 1e-6 

RSCL2 5 50 1e3 

RSOURCE 8 7 RSOURCEMOD 200.2e-3 
RTHRESH 22 8 RTHRESHMOD 1 
RZTEMPCO 18 19 RZTEMPCOMOD 1 



EGS Q) EDS I 


S1A 6 12 13 8 S1AMOD 
SIB 13 12 13 8 S1BMOD 
S2A 6 15 14 13 S2AMOD 
S2B 13 15 14 13 S2BMOD 

VBAT 22 19 DC 1 

ESCL 51 50 VALUE = {(V(5,51)/ABS(V(5,51)))*(PWR(V(5,51)/(1e-6*10),6))} 

.MODEL DBDMOD D (IS = 9.90e-14 RS = 6.00e-2 TRS1 = 1.42e-3 TRS2 = -3.58e-6 CJO = 1.40e-10 TT = 5.75e-8 M = 0.4) 
.MODEL DBREAKMOD D (RS = 2.32 TRS1 = 1.03e-3 TRS2 = -6.17e-11) 

.MODEL DPLCAPMOD D (CJO = 1.13e-10 IS = 1e-30 N = 10 M=0.6) 

.MODEL MSTRONG NMOS (VTO = 1.773 KP = 1.70 IS = 1e-30 N = 10 TOX = 1L = 1u W = 1u) 

.MODEL MWEAK NMOS (VTO = 1.496 KP = 2.09 IS = 1e-30 N = 10 TOX = 1L = 1u W = 1u) 

.MODEL RBREAKMOD RES (TCI = 8.19e-4 TC2 = 5.9e-7) 

.MODEL RDRAINMOD RES (TCI = 1.55e-2 TC2 = 8.58e-5) 

.MODEL RDSOURCEMOD RES (TCI = 0 TC2 = 0) 

.MODEL RSCLMOD RES (TCI = 0 TC2 = 0) 

.MODEL RTHRESHMOD RES (TCI = -5.0e-4 TC2 = -6.0e-6) 

.MODEL RZTEMPCOMOD RES (TCI = -1.19e-3 TC2 = 1.12e-6) 

.MODEL S1AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -5.2 VOFF= -3.2) 

.MODEL S1BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -3.2 VOFF= -5.2) 

.MODEL S2AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -0.60 VOFF= 4.4) 

.MODEL S2BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = 4.4 VOFF= -0.60) 


1. For further discussion of the PSPICE model, consult A New PSPICE Sub-circuit for the Power MOSFET Featuring Global Temperature Op¬ 
tions; IEEE Power Electronics Specialist Conference Records. 1991. 
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RFD14N05L, RFD14N05LSM, 

RFP14N05L 

14A, 50V, Avalanche Rated, Logic Level 
N-Channel Enhancement-Mode Power MOSFETs 




Features 

• 14A, 50V 

• •’dS(ON) “ 

• Temperature Compensating PSPICE Model 

• Can be Driven Directly from CMOS, NMOS, and TTL 
circuits 

• Peak Current vs Puise Width Curve 

• UlS Rating Curve 

• +175°C Operating Temperature 

Description 

The RFD14N05L, RFD14N05LSM, and RFP14N05L are 
N-channel power MOSFETs manufactured using the 
MegaFET process. This process, which uses feature sizes 
approaching those of LSI integrated circuits, gives optimum 
utilization of silicon, resulting in outstanding performance. 
They were designed for use in applications such as switching 
regulators, switching converters, motor drivers and relay driv¬ 
ers. This performance is accomplished through a special gate 
oxide design which provides full rated conductance at gate 
bias in the 3V - 5V range, thereby facilitating true on-off power 
control directly from logic level (5V) integrated circuits. 
PACKAGE AVAILABILITY 


PART NUMBER 


Packaging 


JEDEC TO-220AB 


SOURCE 

DRAIN 

GATE 


- DRAIN (FLANGE) 


JEDEC TO-251AA 

SOURCE 

DRAIN 

DRAIN (FLANGE) GATE 


JEDEC TO-252AA 


GATE 

source' 


DRAIN (FLANGE) 


RFD14N05L 

TO-251AA 

14N05L 

RFD14N05LSM 

TO-252AA 

14N05L 

RFP14N05L 

TO-220AB 

FP14N05L 


NOTE: When ordering, use the entire part number. Add the suffix 
9A, to obtain the TO-252AA variant in tape and reel, i.e. 
RFD14N05LSM9A. 

Formerly developmental type TA09870. 



Absolute Maximum Ratings Tq = + 25 °c 

Drain-Source Voltage. 

.Vdss 

RFD14N05L, RFD14N05LSM, 
RFP14N05L 

50 

UNITS 

V 

Drain-Gate Voltage. 

.Vqgr 

50 

V 

Gate-Source Voltage. 

.Vqs 

±10 

V 

Drain Current 

RMS Continuous. 

.Id 

14 

A 

Pulsed Drain Current. 

.Idm 

Refer to Peak Current Curve 


Pulsed Avalanche Rating. 

.Eas 

Refer to UlS Curve 


Power Dissipation 

Tc = +25°C. 

.Pd 

48 

W 

Derate above +25°C. 


0.32 

W/°C 

Operating and Storage Temperature. 

.Tstg- Tj 

-55 to +175 

°C 

Soldering Temperature of Leads for 10s. 

.Tl 

260 

°C 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD Handling Procedures. 
Copyright © Harris Corporation 1995 c 17 
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Specifications RFD14N05L, RFD14N05LSM, RFP14N05L 


Electrical Specifications Tq = + 25 °c, Unless otherwise Specified 


PARAMETERS 


Drain-Source Breakdown Voltage 


Gate Threshold Voltage 


Zero Gate Voltage Drain Current 


Gate-Source Leakage Current 


On Resistance 


Turn-On Time 


Turn-On Delay Time 


Rise Time 


Turn-Off Delay Time 


Fall Time 


Turn-Off Time 


Total Gate Charge 


Gate Charge at 5V 


Threshold Gate Charge 


Input Capacitance 


Output Capacitance 


Reverse Transfer Capacitance 


Thermal Resistance Junction-to-Case 


Thermal Resistance Junction-to-Ambient 


TEST CONDITIONS 


BVdss Id = 250pA,Vgs = 0V 


VgS(TH) Vqs = Vqs. b = 250^A 




Qg(TOT) VqS = ^DD = 

'- Id =14A, 

VGs = 0Vto5V Rl = 2.86Q 


VGs = 0Vto1V 



Vds = 25V,Vgs = 0V, 
f=1MHz 


MAX UNITS 



TO -251 and TO-252 


TO-220 



nA 


O 


ns 


ns 


ns 


ns 



ns 


100 ns 


40 nC 


25 nC 


1.5 nC 


PF 


PF 


pF 


3.125 °C/W 


100 °C/W 


80 °C/W 


Source-Drain Diode Ratings and Specifications 


PARAMETERS 

SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Forward Voltage 

a 

CO 

> 

Isd = 14A 

- 

- 

1.5 

B 

Reverse Recovery Time 

bn 

IsD = 14A, dlso/dt = lOOA/ps 

- 

- 

125 

ns 
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, DRAtN CURRENT (A) Iq, DRAIN CURRENT (A) Ip, DRAIN CURRENT (A) 


RFD14N05L, RFD14N05LSM, RFP14N05L 





5-19 


LOGIC LEVEL 
POWER MOSFETs 































































RFD14N05L, RFD14N05LSM, RFP14N05L 






C, CAPACITANCE (pF) 


RFD14N05L, RFD14N05LSM, RFP14N05L 


Typical Performance Curves (Continued) 



FIGURE 13. TYPICAL CAPACITANCE vs VOLTAGE FIGURE 14. UNCLAMPED INDUCTIVE SWITCHING. REFER TO 

HARRIS APPLICATION NOTES AN9321 AND 
AN9322 



Tc, CASE TEMPERATURE (®C) 

FIGURE 15. NORMALIZED POWER DISSIPATION vs TEMPERATURE DERATING CURVE 
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RFD14N0SL, RFD14N0SLSM, RFP14N05L 



FIGURE 18. RESISTIVE SWITCHING TEST CIRCUIT 


FIGURE 19. RESISTIVE SWITCHING WAVEFORMS 









RFD14N05L, RFD14N05LSM, RFP14N05L 


Temperature Compensated PSPICE Model for the RFD14N05L, RFD14N05LSM, RFP14N05L 

.SUBCKT RFP14N05L 2 13; rev 9/15/94 

CA 12 8 1.464e-9 DPLCAP s 

CB 15 14 1.646-9 10|-H|- - --2 

CIN 6 8 6.170-10 I- 1 LUHAiiM 

DBODY 7 5 DBDMOD I < noocAk- 

DBREAK 511 DBKMOD RSCL 2 S I 51 DBREAK W 

DPLCAP10 5 DPLCAPMOD T 


EBREAK 11 7 17 18 65.35 
EDS 14 8 5 8 1 
EGS 13 8 6 8 1 
ESG 6 10 6 8 1 
EVTO 20 6 18 8 1 


.ebreakQ 


LGATE rgATE 


EVTO 


LDRAIN 2 5 1e-9 
LGATE 1 9 5.68e-9 
LSOURCE 3 7 5.35e-9 


. 3 

SOURCE 


MOS1 16 6 8 8 MOSMOD M = 0.99 
MOS2 16 21 8 8 MOSMOD M = 0.01 

RBREAK 17 18 RBKMOD 1 
RDRAIN 50 16 RDSMOD 33.1 e-3 
RGATE 9 20 5.85 
RIN 6 8 1e9 

RSCL1 5 51 RSCLMOD 1e-6 
RSCL2 5 50 163 
RSOURCE 8 7 RDSMOD 14.36-3 
RVTO 18 19 RVTOMOD 1 

S1A 6 12 13 8 S1AMOD 
SIB 13 12 13 8 S1BMOD 
S2A 6 15 14 13 S2AMOD 
S2B 13 15 14 13 S2BMOD 


VBAT 8 19 DC 1 
VTO 21 6 0.485 

ESCL 51 50 VALUE = {(V(5,51)/ABS{V(5,51)))*(PWR(V{5.5iri66/46,7))} 

.MODEL DBDMOD D (IS = 2.236-13 RS = 1.156-2 TRS1 = 1.646-3 TRS2 = 7.896-6 CJO = 6.836-10 TT = 3.686-8) 
.MODEL DBKMOD D (RS = 3.86-1 TRS1 =1.896-3 TRS2 = 1.136-5) 

.MODEL DPLCAPMOD D (CJO = 25.7e-11 IS = 1e-30 N = 10) 

.MODEL MOSMOD NMOS (VTO = 1.935 KP = 18.89 IS = 16-30 N = 10 TOX = 1 L = 1u W = 1u) 

.MODEL RBKMOD RES (TCI = 7.186-4 TC2 = 1.536-6) 

.MODEL RDSMOD RES (TCI = 4.456-3 TC2 = 2.96-5) 

.MODEL RSCLMOD RES (TCI = 2.86-3 TC2 = 6.06-6) 

.MODEL RVTOMOD RES (TCI = -1.76-3 TC2 = -2.00-6) 

.MODEL S1AMOD VSWITCH (RON = 16-5 ROFF = 0.1 VON = -3.55 VOFF= -1.55) 

.MODEL S1BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -1.55 VOFF= -3.55) 

.MODEL S2AMOD VSWITCH (RON = 16-5 ROFF = 0.1 VON = -2.55 VOFF= 2.45) 

.MODEL S2BMOD VSWITCH (RON = 16-5 ROFF = 0.1 VON = 2.45 VOFF= -2.55) 


NOTE: For furth6r discussion of ths PSPICE modol, consult A New PSPICE Sub-circuit for the Power MOSFET Featuring Global 
Temperature Options; authored by William J. Hepp and C. Frank Wheatley. 
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Features 

• 14A, 60V 

• *‘dS(ON) - 

• Temperature Compensating PSPICE Model 

• Can be Driven Directly from CMOS, NMOS, and TTL 
Circuits 

• Peak Current vs Puise Width Curve 

• UiS Rating Curve 

• +175^C Operating Temperature 

Description 

The RFD14N06L, RFD14N06LSM, and RFP14N06L are 
N-channel power MOSFETs manufactured using the 
MegaFET process. This process, which uses feature sizes 
approaching those of LSI integrated circuits, gives optimum 
utilization of silicon, resulting in outstanding performance. 
They were designed for use In applications such as switching 
regulators, switching converters, motor drivers and relay driv¬ 
ers. This performance is accomplished through a special gate 
oxide design which provides full rated conductance at gate 
bias in the 3V - 5V range, thereby facilitating true on-off power 
control directly from logic level (5V) integrated circuits. 
PACKAGE AVAILABILITY 


RFD14N06L, RFD14N06LSM, 

RFP14N06L 

14A, 60V, Avalanche Rated, Logic Level 
N-Channel Enhancement-Mode Power MOSFETs 




PART NUMBER 


RFD14N06L 


PACKAGE 


TO-251AA 


RFD14N06LSM TO-252AA 


BRAND 


14N06L 


14N06L 


FP14N06L 


NOTE: When ordering, use the entire part number. Add the suffix 
9A, to obtain the TO-252AA variant in tape and reel, I.e. 
RFD14N06LSM9A. 

Formerly developmental type TA09870. 



Absolute Maximum Ratings Tq = + 25 °c 

Drain-Source Voltage. 

.Vdss 

RFD14N06L, RFD14N06LSM, 
RFP14N06L 

60 

UNITS 

V 

Drain-Gate Voltage. 

.Vqqr 

60 

V 

Gate-Source Voltage. 

.Vqs 

±10 

V 

Drain Current 

RMS Continuous. 

.Id 

14 

A 

Pulsed Drain Current. 

.Idm 

Refer to Peak Current Curve 


Pulsed Avalanche Rating. 

.Eas 

Refer to UIS Cun/e 


Power Dissipation 

Tc = +25°C. 

.Pd 

48 

W 

Derate above +25°C. 


0.32 

W/OC 

Operating and Storage Temperature. 

.Tstg. Tj 

-55 to+175 

°C 

Soldering Temperature of Leads for 10s. 

.Tl 

260 

°C 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD Handling Procedures. 
Copyright © Harris Corporation 1995 _ 
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Electrical Specifications Tq = +25°C, Unless otherwise Specified 



Source-Drain Diode Ratings and Specifications 
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DRAIN CURRENT (A) Iq, DRAIN CURRENT (A) Ip, DRAIN CURRENT (A) 


RFD14N06L, RFD14N06LSM, RFP14N06L 





1.5 3.0 4.5 6.0 

Vps, DRAIN-TO-SOURCE VOLTAGE (V) 


1.5 3.0 4.5 6.0 

Vqs. GATE-TO-SOURCE voltage (V) 


FIGURE 5. TYPICAL SATURATION CHARACTERISTICS 


FIGURE 6. TYPICAL TRANSFER CHARACTERISTICS 

























































RFD14N06L, RFD14N06LSM, RFP14N06L 


Typical Performance Curves (continued) 


Id = 250^ 


'^GS - ^DS» b - 250|iA 




< UJ 1 s 

S O 

a ^ 
iu □ 

N O 
_j > 

s 3 1.0 

O I 
z tn 




Tj, JUNCTION TEMPERATURE (°C) 

FIGURE 7. NORMALIZED DRAIN-SOURCE BREAKDOWN 
VOLTAGE vs JUNCTION TEMPERATURE 


Tj, JUNCTION TEMPERATURE (°C) 

FIGURE 8. NORMALIZED GATE THRESHOLD VOLTAGE vs 
JUNCTION TEMPERATURE 


PULSE DURATION = 250^8, Vqs = 10V, Ip = 14A 



Tj, junction temperature (°C) 

FIGURE 9. NORMALIZED rDS(ON) vs JUNCTION TEMPERATURE 



100 I- b = 3-5A 


Vqs, GATE-TO-SOURCE voltage (V) 

FIGURE 10. rDS(ON) VARYING CONDITIONS OF GATE 
VOLTAGE AND DRAIN CURRENT 



Vdd = 25V, Id = 14A, R, = 1.780 



Rqs, GATE-TO-SOURCE RESISTANCE (O) 

FIGURE 11. SWITCHING TIME AS A FUNCTION OF GATE 
RESISTANCE 



t,TIME(ji8) 80 , 

'g(ACT) 'G(ACT) 

FIGURE 12. NORMALIZED SWITCHING WAVEFORMS FOR 

CONSTANT GATE CURRENT. REFER TO HARRIS 
APPLICATION NOTES AN7254 AND AN7260 
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C, CAPACrrANCE (pF) 


RFD14N06L, RFD14N06LSM, RFP14N06L 


Typical Performance Curves (Continued) 


Vfis * OV, FREQUENCY (f) = 1MHz 



Vos. DRAIN-TO-SOURCE VOLTAGE (V) t^v, TIME IN AVALANCHE (ms) 

FIGURE 13. TYPICAL CAPACITANCE vs VOLTAGE FIGURE 14. UNCLAMPED INDUCTIVE SWITCHING. REFER TO 

HARRIS APPLICATION NOTES AN9321 AND 
AN9322 



Tc, CASE TEMPERATURE (°C) 


FIGURE 15. NORMALIZED POWER DISSIPATION vs TEMPERATURE DERATING CURVE 






RFD14N06L, RFD14N06LSM, RFP14N06L 
Test Circuits and Waveforms 



FIGURE 18. RESISTIVE SWITCHING TEST CIRCUIT 


FIGURE 19. RESISTIVE SWITCHING WAVEFORMS 











RFD14N06L, RFD14N06LSM, RFP14N06L 


Temperature Compensated PSPICE Model for the RFD14N06L, RFD14N06LSM, 
RFP14N06L 

.SUBCKT RFP14N06L 2 13; 

CA 12 8 1.464e-9 
CB 15 14 1.64e-9 
CIN 6 8 6.17e-10 

DBODY 7 5 DBDMOD 
DBREAK 5 11 DBKMOD 
DPLCAP10 5 DPLCAPMOD 

EBREAK 11 7 17 18 65.35 
EDS 14 8 5 8 1 
EGS 13 8 6 8 1 
ESG 6 10 6 8 1 
EVTO 20 6 18 8 1 

IT 8 17 1 

LDRAIN 2 5 1e-9 
LGATE 1 9 5.68e-9 
LSOURCE 3 7 5.35e-9 

MOS1 16 6 8 8 MOSMOD 
MOS2 16 21 8 8 MOSMOD 

RBREAK 17 18 RBKMOD 1 
RDRAIN 50 16 RDSMOD 3G 
RGATE 9 20 5.85 
RIN 6 8 1e9 

RSCL1 5 51 RSCLMOD1e-€ 

RSCL2 5 50 1e3 
RSOURCE 8 7 RDSMOD 1^ 

RVTO 18 19 RVTOMOD 1 

S1A 6 12 13 8 S1AMOD 
SIB 13 12 13 8 S1BMOD 
S2A 6 15 14 13 S2AMOD 
S2B 13 15 14 13 S2BMOD 

VBAT 8 19 DC 1 
VTO 21 6 0.485 

ESCL 51 50 VALUE = {(V(5,51)/ABS(V(5,51))r(PWR(V(5,51)*1e6/46,7))} 

.MODEL DBDMOD D (IS = 2.23e-13 RS 1.15e-2 TRS1 = 1.64e-3 TRS2 = 7.89e-6 CJO = 6.83e-10 TT = 3.68e-8) 

.MODEL DBKMOD D (RS = 3.8e-1 TRS1 = 1.89e-3 TRS2 = 1.13e-5) 

.MODEL DPLCAPMOD D (CJO = 25.7e-11 IS = 1e-30 N = 10) 

.MODEL MOSMOD NMOS (VTO = 1.935 KP = 18.89 IS = 1e-30 N = 10 TOX =1 L = 1u W = 1u) 

.MODEL RBKMOD RES (TCI = 7.18e-4 TC2 = 1.53e-6) 

.MODEL RDSMOD RES (TCI = 4.45e-3 TC2 = 2.9e-5) 

.MODEL RSCLMOD RES (TCI * 2.8e-3 TC2 = 6.0e-6) 

.MODEL RVTOMOD RES (TCI = -1.7e-3 TC2 = -2.0e-6) 

.MODEL S1AMODVSWITCH (RON = 1e-5 ROFF^O.I VON = -3.55 VOFF=-1.55) 

.MODEL S1BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -1.55 VOFF= -3.55) 

.MODEL S2AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -2.55 VOFF= 2.45) 

.MODEL S2BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = 2.45 VOFF= -2.55) 

.ENDS 

For further discussion of the PSPICE model, consult A New PSPICE Sub-circuit for the Power MOSFET Featuring Giobai Temperature 
Options; authored by William J. Hepp and C. Frank Wheatiey. 
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RFD16N03L, 

RFD16N03LSM 

16 A, 30 V, Avalanche Rated N-Channel Logic Level 
Enhancement-Mode Power MOSFETs 




Features 

• 16A,30V 

• rQS(ON) = 

• Temperature Compensating PSPICE Model 

• Can be Driven Directly from CMOS, NMOS, 
and TTL Circuits 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

• -t-175°C Operating Temperature 

Description 

The RFD16N03L and RFD16N03LSM are N-channel power 
MOSFETs manufactured using the MegaFET process. This 
process, which uses feature sizes approaching those of 
LSI circuits, gives optimum utilization of silicon, resulting in 
outstanding performance. They were designed for use In 
applications such as switching regulators, switching convert¬ 
ers, motor drivers and relay drivers. This performance is 
accomplished through a special gate oxide design which 
provides full rated conductance at gate bias in the 3V - 5V 
range, thereby facilitating true on-off power control directly 
from logic level (5V) integrated circuits. 

PACKAGE AVAILABILITY 


Packaging 


DRAIN (FLANGE) 


JEDEC TO-251AA 



SOURCE 
_ DRAIN 
^^GATE 


JEDEC TO-252AA 


GATE ^ ^ 
SOURCE 



DRAIN (FLANGE) 


PART NUMBER 


RFD16N03L 


RFD16N03LSM 


PACKAGE 


TO-251AA 


TO-252AA 


BRAND 


16N03L 


16N03L 


NOTE: When ordering, use the entire part number. Add the suffix 
9A, to obtain the TO-252AA variant in tape and reel, e.g. 
RFD16N03LSM9A. 

Formerly developmental type TA49030. 



Absolute Maximum Ratings Tq = +25°c 

Drain-Source Voltage. 

.Vdss 

RFD16N03L, 

RFD16N03LSM 

30 

UNITS 

V 

Drain-Gate Voltage. 

.Vdgr 

30 

V 

Gate-Source Voltage. 

.Vqs 

±10 

V 

Drain Current 

RMS Continuous. 

.b 

16 

A 

Pulsed Drain Current. 

.'dm 

Refer to Peak Current Curve 


Pulsed Avalanche Rating. 

.Eas 

Refer to UlS Curve 


Power Dissipation 

Tc = + 25 OC. 

.Pd 

90 

W 

Derate above +25°C. 


0.606 

W/°C 

Operating and Storage Temperature. 

.Tstg* Tj 

-55 to+175 

°C 

Soldering Temperature of Leads for 10s. 

.Tl 

260 

°C 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD Handling Procedures. 
Copyright © Harris Corporation 1995 „ oh 


File Number 4013.1 


LOGIC LEVEL 
POWER MOSFETs 





























Specifications RFD16N03L, RFD16N03LSM 


Electrical Specifications Tq = +25°c, unless otherwise Specified 



Source-Drain Diode Specifications 


PARAMETERS 


TEST CONDITIONS 


VsD I IsD = 16A 


tpR I IsD = dlso/dt = 100A/ps 


TYP MAX UNITS 



Forward Voltage 
Reverse Recovery Time 


75 


ns 































































































































.DRAIN CURRENT (A) ti Id, DRAIN CURRENT (A) Id, DRAIN CURRENT (A) 


RFD16N03L, RFD16N03LSM 
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RFD16N03L, RFD16N03LSM 


Typical Performance Curves (continued) 


Id-250^A 
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■ 

■ 

■ 

■ 

■ 

■ 
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-80 -40 0 40 80 120 160 200 

Tj, JUNCTION TEMPERATURE (°C) 


FIGURE 7. NORMALIZED DRAIN-SOURCE BREAKDOWN 
VOLTAGE vs JUNCTION TEMPERATURE 



-80 -40 0 40 80 120 160 200 


Tj, JUNCTION TEMPERATURE (°C) 

FIGURE 9. NORMALIZED rDS(ON) vs JUNCTION 
TEMPERATURE 



-80 -40 0 40 80 120 160 200 

Tj, junction temperature (®C) 

FIGURE 8. NORMALIZED GATE THRESHOLD VOLTAGE vs 
JUNCTION TEMPERATURE 



2.5 3.0 3.5 4.0 4.5 5.0 

Vqs, GATE-TO-SOURCE voltage (V) 

FIGURE 10. TYPICAL rpscoN) FOR VARYING CONDITIONS OF 
GATE VOLTAGE AND DRAIN CURRENT 


Vdo ~ 15V. Idd - 16A, Rt:: 0.930 



FIGURE 11. TYPICAL SWITCHING TIME AS A FUNCTION OF 
GATE RESISTANCE 



FIGURE 12. NORMALIZED SWITCHING WAVEFORMS FOR 

CONSTANT GATE CURRENT. REFER TO HARRIS 
APPLICATION NOTES AN7254 AND AN7260 


,, GATE-SOURCE VOLTAGE (V) 







C, CAPACITANCE (pF) 


RFD16N03L, RFD16N03LSM 


Typical Performance Curves (continued) 


VGs = 0V,f s1MHz 



0 5 10 15 20 

Vos, DRAIN-TO-SOURCE VOLTAGE (V) 

FIGURE 13. TYPICAL CAPACITANCE vs VOLTAGE 



iBfillillHIl 



0.001 0.01 0.1 1 10 100 
tAv, time in avalanche (ms) 

FIGURE 14. UNCLAMPED INDUCTIVE SWITCHING. REFER TO 
HARRIS APPLICATION NOTES AN9321 AND 
AN9322 



50 75 100 125 150 

Tc, CASE TEMPERATURE (®C) 


FIGURE 15. NORMALIZED POWER DISSIPATION vs TEMPERATURE DERATING CURVE 
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RFD16N03L, RFD16N03LSM 



FIGURE 18. RESISTIVE SWITCHING TEST CIRCUIT 


FIGURE 19. RESISTIVE SWITCHING WAVEFORMS 








RFD16N03L, RFD16N03LSM 


Temperature Compensated PSPICE Model for the RFD16N03L, RFD16N03LSM 


.SUBCKT RFD16N03L 2 1 3; rev 12/12/94 

CA 12 8 2.55e-9 
CB 15 14 2.64e-9 
CIN 6 8 1.45e-9 

DBODY 7 5 DBDMOD 
□BREAK 5 11 DBKMOD 
DPLCAP10 5 DPLCAPMOD 

EBREAK 11 7 17 18 33.3 

EDS 14 8 5 8 1 

EGS 13 8 6 8 1 

ESG 6 10 6 8 1 p.TF 

EVTO 20 6 18 8 1 1 

LGATE RGATE 


. VTO + 

rHhl— 


LDRAIN 2 5 1e-9 I s RSOURCE j 

LGATE 1 9 3.4e-9 —*--- -— 

LSOURCE 3 7 3.4e-9 

MOS1 16 6 8 8 MOSMOD M = 0.99 12 RBI 

MOS2 16 21 8 8 MOSMOD M = 0.01 rTj ^ 

RBREAK 17 18 RBKMOD 1 S1B o o S2B 

RDRAIN 50 16 RDSMOD 0.14e-3 JL ={=14 

RGATE 9 20 0.89 T + 1 ® n 

RIN 6 8 1e9 

RSCL1 5 51 RSCLMOD1e-6 VV 

RSCL2 5 50 1e3 _ij_^_ 

RSOURCE 8 7 RDSMOD 10.31e-3 
RVTO 18 19 RVTOMOD 1 

S1A 6 12 13 8 S1AMOD 
SIB 13 12 13 8 S1BMOD 
S2A 6 15 14 13 S2AMOD 
S2B 13 15 14 13 S2BMOD 

VBAT 8 19 DC 1 
VTO 21 6 0.583 

ESCL 51 50 VALUE = {(V(5,51)/ABS(V(5,51)))*(PWR(V(5.51)*1e6/176,6))} 

.MODEL DBDMOD D (IS = 3.61e-13 RS = 5.06e-3 TRS1 = 3.05e-3 TRS2 = 7.57e-6 CJO = 2.16e-9 
.MODEL DBKMOD D (RS = 1.66e-1 TRS1 = -2.97e-3 TRS2 = 7.57e-6) 

.MODEL DPLCAPMOD D (CJO = 0.96e-9 IS = 1e-30 N = 10) 

.MODEL MOSMOD NMOS (VTO = 2.313 KP = 53.82 IS = 1e-30 N = 10 TOX =1 L = 1u W = 1u) 
.MODEL RBKMOD RES (TCI = 8.95e-4 TC2 = -1e-7) 

.MODEL RDSMOD RES (TCI = 3.92e-3 TC2 = 1.29e-5) 

.MODEL RSCLMOD RES (TCI = 2.03e-3 TC2 = 0.45e-5) 

.MODEL RVTOMOD RES (TCI = -2.27e-3 TC2 = -5.75e-7) 

.MODEL S1AMODVSWITCH (RON = 1e-5 ROFF = 0.1 VON = -4.82 VOFF=-2.82) 

.MODEL SI BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -2.82 VOFF= -4.82) 

.MODEL S2AMODVSWITCH (RON = 1e-5 ROFF = 0.1 VON = -2.67 VOFF=2.33) 

.MODEL S2BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = 2.33 VOFF= -2.67) 


■ = 2.18e-8) 


NOTE: For further discussion of the PSPICE model, consult A New PSPICE Sub-circuit for the Power MOSFET Featuring Global 
Temperature Options; written by William J. Hepp and C. Frank Wheatley. 
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fi) HARRIS RFP23N06LE, RF1S23N06LE, 
IMJ sE«,co».ucT<,» RF1S23N06LESM 


December 1995 


23A, 60V, ESD Rated, Avalanche Rated, Logic Level 
N-Channel Enhancement-Mode Power MOSFETs 


II 

I 


Features 

• 23A,60V 

• •"dS(ON) ^ 0.065Q 

• 2kV ESD Protected 

• Temperature Compensating PSPICE Model 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

• +175°C Operating Temperature 

Description 

The RFP23N06LE, RF1S23N06LE, and RF1S23N06LESM 
are N-channel power MOSFETs manufactured using the 
MegaFET process. This process, which uses feature sizes 
approaching those of LSI circuits, gives optimum utilization 
of silicon, resulting in outstanding performance. They were 
designed for use in applications such as switching 
regulators, switching converters, motor drivers, and relay 
drivers. These transistors can be operated directly from 
Integrated circuits. 

PACKAGE AVAILABILITY 


Packaging 


JEDEC TO-220AB 



SOURCE 
DRAIN 
GATE 


DRAIN (FLANGE) 


JEDEC TO-262AA 


SOURCE 
^ DRAIN 
^ GATE 



DRAIN (FLANGE) 


JEDEC TO-263AB 


GATE^ 

SOURCE 



DRAIN (FLANGE) 


PART NUMBER 

PACKAGE 

BRAND 


RFP23N06LE 

TO-220AB 

FP23N06L 


RF1S23N06LE 

TO-262AA 

F23N06LE 


RF1S23N06LESM 

TO-263AB 

F23N06LE 



NOTE; When ordering, use the entire part number. Add the suffix 
9A to obtain the TO-263AB variant in tape and reel, i.e. 
RF1S23N06LESM9A. 

Formerly developmental type TA49165. 



Absolute Maximum Ratings (Tq = +25°C) 


RFP23N06LE, RF1S23N06LE, 
RF1S23N06LESM 

UNITS 

Drain-Source Voltage.. 

. Voss 

60 

V 

Drain-Gate Voltage (Rqs = 1MQ). 

.Vqgr 

60 

V 

Gate-Source Voltage (Note). 

Drain Current 

.Vqs 

±10 

V 

Continuous. 

.Id 

23 

A 

Pulsed Drain Current. 

.Idm 

Refer to Peak Current Curve 


Pulsed Avalanche Rating. 

Power Dissipation 

.Eas 

Refer to UlS Curve 


Tc = +250C.. 

.Pd 

75 

W 

Derate above +25°C. 


0.5 

W/OC 

Operating and Storage Temperature. 

.1’STG- Tj 

-55 to+175 

°C 

Soldering Temperature of Leads for 10s. 

.Tl 

260 

°C 

Electrostatic Discharge Rating MIL-STD-883, Category B(2). 

NOTE: May be exceeded if gate current is limited to 1 mA. 

.ESD 

2 

kV 


Copyright © Harris Corporation 1995 
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Specifications RFP23N06LE, RF1S23N06LE, RF1S23N06LESM 


Electrical Specifications Tq = +25°C, unless otherwise Specified 


PARAMETERS 


Drain-Source Breakdown Voltage 


Gate Threshold Voltage 


Zero Gate Voltage Drain Current 


Gate-Source Leakage Current 


On Resistance 


Turn-On Time 


Turn-On Delay Time 


Turn-Off Delay Time 


Turn-Off Time 


Total Gate Charge 


Gate Charge at 5V 


Threshold Gate Charge 


Input Capacitance 


Output Capacitance 


Reverse Transfer Capacitance 


Thermal Resistance Junction-to-Case 


Thermal Resistance Junction-to-Ambient 


TEST CONDITIONS 


MIN TYP MAX UNITS 




Vqd = 30V, Id = 23A, Rl = 1.30Q, 
Vgs = 5V, Rgs = 2.50 


-<G(TOT) Vqs 


VGs = 0Vto10V Vdd = 48V, 

- 1d = 23A, 

VGs = 0Vto5V Rl = 2.090 


Qg(TH) VGs = 0Vto1V 


Vds * 25V, Vqs = OV, f = 1 MHz 




2.00 OC/W 


80 °C/W 


Source-Drain Diode Ratings and Specifications 


PARAMETERS 

SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Forward Voltage 

VsD 

Isd = 23A 

- 

- 

1.5 

V 

Reverse Recovery Time 

^RR 

IsD = 23A, dlso/dt * 10OA/ps 

- 

- 

85 

ns 



























































































































lo, DRAIN CURRENT (A) b, DRAIN CURRENT (A) 1^, DRAIN CURRENT (A) 


RFP23N06LE, RF1S23N06LE, RF1S23N06LESM 




25 50 75 100 125 150 175 

Tc, CASE TEMPERATURE (°C) 

IGURE 3. MAXIMUM CONTINUOUS DRAIN CURRENT vs 
TEMPERATURE 



t, PULSE WIDTH (s) 

FIGURE 4. PEAK CURRENT CAPABILITY 



Yds. DRAIN’TO-SOURCE VOLTAGE (V) 


Vqs, GATE-TO-SOURCE voltage (V) 


FIGURE 5. TYPICAL SATURATION CHARACTERISTICS 


FIGURE 6. TYPICAL TRANSFER CHARACTERISTICS 





























































RFP23N06LE, RF1S23N06LE, RF1S23N06LESM 


Typical Performance Curves (Continued) 


Q I 1.0 

II.. 



§ O 1.5 


-80 -40 0 40 80 120 160 200 

Tj, JUNCTION TEMPERATURE (®C) 

FIGURE 7. NORMALIZED DRAIN-SOURCE BREAKDOWN 
VOLTAGE vs JUNCTION TEMPERATURE 


Vqs = Vds, b * 250 mA 



-80 -40 0 40 80 120 160 200 

Tj, JUNCTION TEMPERATURE (°C) 

FIGURE 8. NORMALIZED GATE THRESHOLD VOLTAGE vs 
JUNCTION TEMPERATURE 


PULSE DURATION = 250^8, Vqs » 5V, b - 23A 


PULSE DURATION = 250^8, V^q = 15V 



-80 -40 0 40 80 120 160 

Tj, junction temperature (°C) 

FIGURE 9. NORMALIZED rDS(ON) vs JUNCTION 
TEMPERATURE 



Vqs. GATE-TO-SOURCE VOLTAGE (V) 

FIGURE 10. rDS(ON) FOR VARYING CONDITIONS OF GATE 
VOLTAGE AND DRAIN CURRENT 



Vdd = 30V, b = 23A, Rl= 1.300 



Rqs, GATE-TO-SOURCE RESISTANCE (Q) 

FIGURE 11. SWITCHING TIME AS A FUNCTION OF GATE 
RESISTANCE 



Rl = 2.17Q 
b(REF) * 0.45mA 
Vgs = 5V 

PLATEAU VOLTAGES IN 
DESCENDING ORDER: 
Vdd = BVdss 
Vdd * 0.75 BVdss 
Vdd = 0.50 BVdss 
Vdd “ 0.25 BVdss 


20^^ t,TIME(^8) BO^mP 


FIGURE 12. NORMALIZED SWITCHING WAVEFORMS FOR 

CONSTANT GATE CURRENT. REFER TO HARRIS 
APPLICATION NOTES AN7254 AND AN7260 
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C, CAPACITANCE (pF) 


RFP23N06LE, RF1S23N06LE, RF1S23N06LESM 


Typical Performance Curves (Continued) 



FIGURE 13. TYPICAL CAPACITANCE vs VOLTAGE 



0.001 0.01 0.1 1 10 
tAw TIME IN AVALANCHE (ms) 


FIGURE 14. UNCLAMPED INDUCTIVE SWITCHING. REFER TO 
HARRIS APPLICATION NOTES AN9321 AND 
AN9322 



0 25 50 75 100 125 150 175 

Tc, CASE TEMPERATURE (®C) 


FIGURE 15. NORMALIZED POWER DISSIPATION vs TEMPERATURE DERATING CURVE 











RFP23N06LE, RF1S23N06LE, RF1S23N06LESM 



FIGURE 18. RESISTIVE SWITCHING TEST CIRCUIT 


FIGURE 19. RESISTIVE SWITCHING WAVEFORMS 










RFP23N06LE, RF1S23N06LE, RF1S23N06LESM 


Temperature Compensated PSPICE Model for the RFP23N06LE, RF1S23N06LE, 
RF1S23N06LESM 

SUBCKT23N06LE213; 

CA 12 8 2.60e-9 
CB 15 14 2.55e-9 
CIN 6 8 7.756-9 

□BODY 7 5 DBODYMOD 
DBREAK511 DBREAKMOD 
DESD1 91 9 DESD1MOD 
DESD2 91 7 DESD2MOD 
DPLCAP 10 5 DPLCAPMOD 

EBREAK 11 7 17 18 66.01 
EDS 14 8 5 8 1 
EGS 13 8 6 8 1 
ESG 6 10 6 8 1 
EVTHRES6 21 19 8 1 
EVTEMP20 6 18 22 1 

IT 8 17 1 

LDRAIN 2 5 1e-9 
LG ATE 1 9 5.156-9 
LSOURCE 3 7 5.156-9 


MMED16 6 8 8 MMEDMOD 
MSTRO 16 6 8 8 MSTROMOD 
MWEAK 16 21 8 8 MWEAKMOD 

RBREAK 17 18 RBREAKMOD 1 
RDRAIN 50 16 RDRAINMOD 15e 
RGATE 9 20 2.5 
RLDRAIN 2 5 10 
RLGATE19 51.5 
RLSOURCE 3 7 51.5 
RSLC1 5 51 RSLCMOD1e-6 
RSLC2 5 50 163 
RSOURCE 8 7 RSOURCEMOD 2 
RVTHRES 22 8 RVTHRESMOD 1 
RVTEMP18 19 RVTEMPMOD 1 

S1A 6 12 13 8 S1AMOD 
SIB 13 12 13 8 S1BMOD 
S2A 6 15 14 13 S2AMOD 
S2B 13 15 14 13 S2BMOD 

VBAT22 19 DC 1 

ESLC 51 50 VALUE = {(V(5.51)/ABS(V(5,51)))*(PWR(V(5,51)/(l6-6*78).7.5))} 

.MODEL DBODYMOD D (IS = 3.186-13 RS = 9.146-3 TRS1 = 1.84e-3 TRS2 = 9.516-7 CJO = 7.226-10 TT = 4.966-8 M = 0.44) 
.MODEL DBREAKMOD D (RS = 1.396-1 TRS1 = -5.20e-4 TRS2 = -4.166-6) 

.MODEL DESD1 MOD D (BV = 12.35 TBV1 = 0 TBV2 = 0 RS = 45 TRS1 = 1.2e-6 TRS2 = 0) 

.MODEL DESD2MOD D (BV = 12.36 TBV1 = 0 TBV2 = 0 RS = 0 TRS1 = 1.26-6 TRS2 = 0) 

.MODEL DPLCAPMOD D (CJO = 56-10 IS = 16-30 N = 10 M = 0.60) 

.MODEL MMEDMOD NMOS (VTO = 1.59 KP = 1.75 S = 1e-30 N = 10 TOX= 1 L= 1u W = 1u RG = 2.5) 

.MODEL MSTROMOD NMOS (VTO = 1.90 KP = 29 S = 16-30 N = 10 TOX =1 L* 1u W = 1u) 

.MODEL MWEAKMOD NMOS (VTO = 1.378 KP = 0.075 IS = 16-30 N = 10 TOX = 1 L = 1u W = 1u RG = 25 RS = 0.1) 

.MODEL RBREAKMOD RES (TCI = 9.996-4 TC2 = 7.716-12) 

.MODEL RDRAINMOD RES (TCI = 1.276-2 TC2 = 4.736-5) 

.MODEL RSLCMOD RES (TCI = 2.416-3 TC2 = 5.106-6) 

.MODEL RSOURCEMOD RES (TCI = 0 TC2 = 0) 

.MODEL RVTHRESMOD RES (TCI = -1.11e-3 TC2 = -4.33e-6) 

.MODEL RVTEMPMOD RES (TCI = -1.34e-3 TC2 = 1.12e-6) 

.MODEL S1AMOD VSWITCH (RON = 16-5 ROFF = 0.1 VON = -4.7 VOFF = -1.7) 

.MODEL S1BMOD VSWITCH (RON = 16-5 ROFF = 0.1 VON = -1.7 VOFF = -4.7) 

.MODEL S2AMOD VSWITCH (RON = 16-5 ROFF = 0.1 VON = -1.2 VOFF = 1.8) 

.MODEL S2BMOD VSWITCH (RON = 16-5 ROFF = 0.1 VON = 1.8 VOFF = -1.2 

.ENDS 


NOTE; 

1. For further discussion of the PSPICE model, consult A New PSPICE Sub-circuit for the Power MOSFET Featuring Globai 
Temperature Options; IEEE Power Electronics Specialist Conference Records, 1991. 


rev 9/27/95 
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RFP30N06LE, RF1S30N06LE, 
RF1S30N06LESM 

30A, 60V, ESD Rated, Avalanche Rated, Logic Level 
N-Channel Enhancement-Mode Power MOSFETs 


Features 

• 30A, 60V 

• ^DS(ON) = 0.047Q 

• 2kV ESD Protected 

• Temperature Compensating PSPICE Model 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

Description 

The RFP30N06LE, RF1S30N06LE and RF1S30N06LESM 
are N-Channel power MOSFETs manufactured using the 
MegaFET process. This process, which uses feature sizes 
approaching those of LSI integrated circuits gives optimum 
utilization of silicon, resulting in outstanding performance. 
They were designed for use in applications such as switch¬ 
ing regulators, switching converters, motor drivers and relay 
drivers. These transistors can be operated directly from inte¬ 
grated circuits. 

These transistors incorporate ESD protection and are 
designed to withstand 2kV (Human Body Model) of ESD. 


Packages 




PACKAGE AVAILABILITY 


PART NUMBER 


RFP30N06LE 


RF1S30N06LE 


RF1S30N06LESM 


PACKAGE 


TO-220AB 


TO-262AA 


TO-263AB 


BRAND 


F30N06LE 


1S30N06L 


1S30N06L 


NOTE: When ordering use the entire part number. Add suffix, 9A, to 
obtain the TO-263 variant in tape and reel i.e. RF1S30N06LESM9A. 

Formerly developmental type TA49027. 


JEDEC TO-220AB 


DRAIN 

(FLANGE) 



SOURCE 
DRAIN 
GATE 


JEDEC TO-262AA 


DRAIN , 
(FLANGE) 



SOURCE 
^ DRAIN 
^GATE 


JEDEC TO-263AB 


GATE^ 

SOURCE 



DRAIN 
■ (FLANGE) 



Absolute Maximum Ratings Tc = +25°c 

Drain Source Voltage. 

.Vqss 

RFP30N06LE, RF1S30N06LE, 
RF1S30N06LESM 

60 

UNITS 

V 

Drain Gate Voltage. 

.Vdgr 

60 

V 

Gate Source Voltage. 

.Vqs 

+10, -8 

V 

Drain Current 

RMS Continuous. 

.b 

30 

A 

Pulsed Drain Current. 

.bM 

Refer to Peak Current Curve 


Pulsed Avalanche Rating. 

.^AS 

Refer to UlS Curve 


Power Dissipation 

Tc = +25°C. 

.Pd 

96 

W 

Derate above +25°C. 


0.645 

W/OC 

Electrostatic Discharge Rating, MIL-STD-883, Category B(2). 

.ESD 

2 

kV 

Cperating and Storage Temperature. 

.Tstg, Tj 

-55 to+175 

°C 

Soldering Temperature of Leads for 10s. 

.Tl 

260 

oc 


Copyright © Harris Corporation 1995 
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Specifications RFP30N06LE, RF1S30N06LE, RF1S30N06LESM 


Electrical Specifications Tq = +25°C, unless otherwise Specified 


TEST CONDITIONS 


Id = 250pA, Vqs = OV 


Vgs = Vds. !d = 250pA 


Vds = 60V, Tc = +25°C 

Vgs = 0V ' 


PARAMETER 

SYMBOL 

Drain-Source Breakdown Voltage 

BVqss 

Gate Threshold Voltage 

VgS(TH) 

Zero Gate Voltage Drain Current 

bss 

Gate-Source Leakage Current 

■gss 

On Resistance 

•'DS(ON) 

Turn-On Time 

k)N 

Turn-On Delay Time 

b(ON) 

Rise Time 

tR 

Turn-Off Delay Time 

b(OFF) 

Fall Time 

tF 

Turn-Off Time 

k)FF 

Total Gate Charge 

Qg(tot) 

Gate Charge at 5V 

Qg(5) 

Threshold Gate Charge 

Qg(th) 

Input Capacitance 

Ciss 

Output Capacitance 

Cqss 

Reverse Transfer Capacitance 

Crss 

Thermal Resistance Junction to Case 

^ejc 

Thermal Resistance Junction to Ambient 

f^ejA 

Source-Drain Diode Specifications 

PARAMETER 

SYMBOL 

Fonward Voltage 

VsD 

Reverse Recovery Time 

tRR 


MIN TYP MAX UNITS 



= 30A, Vqs = 5V 


Vdd = 30V, Id = 30A, 
Rl=1Q,Vgs = 5V, 
RGs = 2.5a 



VGs = 0Vto5V 


VGs = 0Vto1V 


Vds = 25V,Vgs = 0V, 
f = 1MHz 


TEST CONDITIONS 


IsD “ 30A 


tRR IsD = 30A, dlso/dt = 1 0OA/ps 


nC 


nC 


2.6 nC 


PF 


pF 


pF 


1.55 °C/W 


80 °C/W 


MIN TYP MAX UNITS 



























































































































, DRAIN CURRENT (A) ^ Ip, DRAIN CURRENT (A) Id, DRAIN CURRENT (A) 


RFP30N06LE, RF1S30N06LE, RF1S30N06LESM 


Typical Performance Curves 


FIGURE 1. SAFE OPERATING AREA CURVE 



25 50 75 100 125 150 175 

Tc, CASE TEMPERATURE (®C) 

IGURE 3. MAXIMUM CONTINUOUS DRAIN CURRENT vs 
TEMPERATURE 


PULSE DURATION = 25048, Tc 



FIGURE 5. TYPICAL SATURATION CHARACTERISTICS 




t, RECTANGULAR PULSE DURATION (s) 


FIGURE 2. NORMALIZED MAXIMUM TRANSIENT THERMAL 
IMPEDANCE 




Vqs, GATE-TO-SOURCE voltage (V) 
FIGURE 6. TYPICAL TRANSFER CHARACTERISTICS 
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RFP30N06LE, RF1S30N06LE, RF1S30N06LESM 
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RFP30N06LE, RF1S30N06LE, RF1S30N06LESM 


Typical Performance Curves (Continued) 



0.01 


0.1 1 
tAv.TIME IN AVALANCHE (ms) 


10 


FIGURE 13. UNCLAMPED INDUCTIVE SWITCHING 



FIGURE 16. RESISTIVE SWITCHING TEST CIRCUIT 


FIGURE 17. RESISTIVE SWITCHING WAVEFORMS 































RFP30N06LE, RF1S30N06LE, RF1S30N06LESM 


Temperature Compensated PSPICE Model for the RFP30N06LE, RF1S30N06LE, 
RF1S30N06LESM 

SUBCKT RFP30N06LE 2 1 3; rev 6/2/93 
CA 12 8 1 3.34e-9 
CB 1514 3.44e-9 
CIN 6 8 0 1.343e-9 

DBODY 7 5 DBDMOD 
DBREAK511 DBKMOD 
DESD1 91 9 DESD1MOD 
DESD2 91 7 DESD2MOD 
DPLCAP10 5 DPLCAPMOD 

EBREAK11 7 17 18 75.39 
EDS 1485 8 1 
EGS 13 8 68 1 
ESG610 681 
EVTO20 618 8 1 

IT 8 17 1 

LDRAIN 2 5 1e-9 
LGATE 1 9 7.22e-9 
LSOURCE3 7 6.31 e-9 

MOS1 16 6 8 8 MOSMOD M = 0.99 
MOS2 16 21 8 8 MOSMOD M = 0.01 

RBREAK1718RBKMOD1 
RDRAIN 50 16 RDSMOD 11.86e-3 
RGATE 9 20 2.52 
RIN6 8 1e9 

RSCL1 5 51 RSLVCMOD1e-6 
RSCL2 5 50 1e3 
RSOURCE 8 7 RDSMOD 26.6e-3 
RVTO 18 19 RVTOMOD 1 

S1A612 13 8S1AMOD 
S1B1312 13 8S1BMOD 
S2A615 1413S2AMOD 
S2B1315 14 13S2BMOD 

VBAT 8 19 DC 1 
VTO 21 6 0.5 

ESCL 51 50 VALUE = {(V(5,51)/ABS(V(5,51))r(PWR(V(5,5irie6/89.7)) 

.MODEL DBDMOD D (IS = 3.80e-13 RS = 1.12e-2 TRS1 = 1.61e-3 TRS2 = 6.08e-6 CJO = 1.05e-9 TT =: 3.84e-8) 

.MODEL DBKMOD D (RS = 1.82e-1 TRS1 = 7.50e-3 TRS2 = -4.0e-5) 

.MODEL DESD1MOD D (BV = 13.54 TBV1 = 0 TBV2 = 0 RS = 45.5 TRS1 = 0 TRS2 = 0) 

.MODEL DESD2MOD D (BV = 11.46 TBV1 = -7.576e-4 TBV2 = -3.0e-6 RS = 0 TRS1 = 0 TRS2 = 0) 

.MODEL DPLCAPMOD D (CJO = 0.591 e-9 IS = 1e-30 N = 10) 

.MODEL MOSMOD NMOS (VTO = 1.94 KP = 139.2 IS = 1e-30 N = 10 TOX = 1 L = 1u W = 1u) 

.MODEL RBKMOD RES (TCI = 1.07e-3 TC2 = -3.03e-7) 

.MODEL RDSMOD RES (TCI = 5.38e-3 TC2 = 1.64e-5) 

.MODEL RSLVCMOD RES (TCI = 1.75e-3 TC2 = 3.90e-6) 

.MODEL RVTOMOD RES (TCI = -2.15e-3 TC2 = -5.43e-6) 

.MODEL S1AMODVSWITCH (RON = 1e-5 ROFF = 0.1 VON = -4.05 VOFF = -1.5) 

.MODEL SI BMOD VSWITCH (RON = 1 e-5 ROFF = 0.1 VON = -1.5 VOFF = -4.05) 

.MODEL S2AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -2.2 VOFF = 2.8) 

.MODEL S2BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = 2.8 VOFF = -2.2) 

.ENDS 

NOTE: For further discussion of the PSPICE model, consult A New PSPICE Sub-Circuit for the Power MOSFET Featuring Global 
Temperature Options; IEEE Power Electronics Specialist Conference Records 1991. 






f!) HARIRIS 

SEMICONDUCTOR 


RFG40N10LE, RFP40N10LE, 
RF1S40N10LE, RF1S40N10LESM 


December 1995 


40A, 100V, ESD Rated, Avalanche Rated, Logic Level 
N-Channel, Enhancement-Mode Power MOSFETs 




Features 

• 40A, 100V 

• '’dS(ON) = 0.040Q 

• 2kV ESD Protected 

• Temperature Compensating PSPICE Model 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

• +175°C Operating Temperature 

Description 

The RFG40N10LE, RFP40N10LE, RF1S40N10LE, and RF1S40N10LESM 
are N-channel power MOSFETs manufactured using the MegaFET pro¬ 
cess. This process, which uses feature sizes approaching those of LSI cir¬ 
cuits, gives optimum utilization of silicon, resulting in outstanding 
performance. They were designed for use in applications such as switching 
regulators, switching converters, motor drivers, and relay drivers. These 
transistors can be operated directly from integrated circuits. 

PACKAGE AVAILABILITY 


PART NUMBER PACKAGE BRAND 


RFG40N10LE TO-247 FG40N10L 


RFP40N10LE TO-220AB FP40N10L 


RF1S40N10LE TO-262AA F40N10LE 


RF1S40N10LESM TO-263AB F40N10LE 


NOTE: When ordering, use the entire part number. Add the suffix, 9A, to obtain the 
TO-263AB variant in tape and reel, i.e. RF1S40N10LESM9A. 

Formerly developmental type TA49163. 


Packages 


JEDEC STYLE TO-247 


DRAIN 

(FLANGE) 



JEDEC TO-220AB 


DRAIN 

(FLANGE) 



SOURCE 

DRAIN 

GATI 


JEDEC TO-262AA 




Absolute Maximum Ratings Tq = +25°c 


RFG40N10LE, RFP40N10LE, 
RF1S40N10LE, RF1S40N10LESM 

UNITS 

Drain-Source Voltage. 

.Vdss 

100 

V 

Drain-Gate Voltage (Rqs = 1MQ). 

.Vdgr 

100 

V 

Gate-Source Voltage (Note). 

.Vqs 

±10 

V 

Continuous Drain Current. 

.Id 

40 

A 

Pulsed Drain Current. 

.Idm 

Refer to Peak Current Curve 


Pulsed Avalanche Rating. 

Power Dissipation 

.Eas 

Refer to UlS Curve 


Tc = +25°C. 

.Pd 

150 

W 

Derate above +25°C. 


1.00 

W/®C 

Operating and Storage Temperature. 

.Tstg. Tj 

-55 to+175 

°C 

Soldering Temperature of Leads for 10s. 

.Tl 

260 


Electrostatic Discharge Rating MIL-STD-883, Category B(2). 

NOTE: May be exceeded if gate current is limited to 1mA. 

.ESD 

2 

kV 


Copyright © Harris Corporation 1995 


File Number 4061.1 
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Specifications RFG40N1 OLE, RFP40N10LE, RF1S40N10LE, RF1S40N10LESM 


Electrical Specifications Tq » +25<’c, Unless otherwise Specified 


PARAMETER 


Drain-Source Breakdown Voltage 


Gate Threshold Voltage 


Zero Gate Voltage Drain Current 


Gate-Source Leakage Current 


On Resistance 


Turn-On Time 


TEST CONDITIONS 


MIN TYP MAX UNITS 



Gate Charge at 5V 


Threshold Gate Charge 


Input Capacitance 


Output Capacitance 


Reverse Transfer Capacitance 


Thermal Resistance Junction-to-Case 


Thermal Resistance Junctlon-to-Amblent 


30 oc/W 


80 °C/W 


Source-Drain Diode Specifications 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Fonward Voltage 

VSD 

Isd = 40A 

- 

- 

1.5 

B 

Reverse Recovery Time 

tRR 

I 3 Q — 40A, dl 3 [)/dt = 100A/|is 

• 

• 

205 

ns I 





















































































































, DRAIN CURRENT (A) -n Iq, DRAIN CURRENT (A) Id, DRAIN CURRENT (A) 


RFG40N10LE, RFP40N10LE, RF1S40N10LE, RF1S40N10LESM 


Typical Performance Curves 



1 10 100 200 
Vds, DRAIN-TO-SOURCE voltage (V) 

FIGURE 1. SAFE OPERATING AREA CURVE 



25 50 75 100 125 150 175 

Tc, CASE TEMPERATURE (®C) 

IGURE 3. MAXIMUM CONTINUOUS DRAIN CURRENT vs 
TEMPERATURE 



Vds, DRAIN-TO-SOURCE voltage (V) 

FIGURE 5. TYPICAL SATURATION CHARACTERISTICS 



l■llllllll■ll|il■llllll 


. .. . 



10 ® 10 -^ 10 ’^ 10 '^ 10 *’ 10 ° 10 ’ 
t, RECTANGULAR PULSE DURATION (s) 

FIGURE 2. NORMALIZED MAXIMUM TRANSIENT THERMAL 
IMPEDANCE 



\/E +25°C DERATE PEAK! 



_ 

llllIHliiiZr'xi^lllllllHaillllll 


111 III III 


10*'* lo*-^ 10*’ 

t, PULSE WIDTH (s) 


FIGURE 4. PEAK CURRENT CAPABILITY 



Vqs, GATE-TO-SOURCE voltage (V) 


FIGURE 6. TYPICAL TRANSFER CHARACTERISTICS 
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RFG40N10LE, RFP40N10LE, RF1S40N10LE, RF1S40N10LESM 


Typical Performance Curves (Continued) 



>80 >40 0 40 80 120 160 200 

Tj, JUNCTION TEMPERATURE (^C) 


FIGURE 7. NORMALIZED DRAIN-SOURCE BREAKDOWN 
VOLTAGE vs JUNCTION TEMPERATURE 



>80 >40 0 40 80 120 160 200 

Tj, JUNCTION TEMPERATURE (“C) 

FIGURE 9. NORMALIZED rDS(ON) vs JUNCTION 
TEMPERATURE 



-80 >40 0 40 80 120 160 200 

Tj, junction temperature (®C) 


FIGURE 8. NORMALIZED GATE THRESHOLD VOLTAGE vs 
JUNCTION TEMPERATURE 



2.0 2.5 3.0 3.5 4.0 4.5 5.0 

Vqs, GATE-TO-SOURCE voltage (V) 

FIGURE 10. rDS(ON) FOR VARYING CONDITIONS OF GATE 
VOLTAGE AND DRAIN CURRENT 



t,TIME(^8) 


'g (ACT) 


G(REF) 

G(ACT) 


FIGURE 11. SWITCHING TIME AS A FUNCTION OF GATE 
RESISTANCE 


FIGURE 12. NORMALIZED SWITCHING WAVEFORMS FOR 

CONSTANT GATE CURRENT. REFER TO HARRIS 
APPLICATION NOTES AN7254 AND AN7260 



GATE-SOURCE VOLTAGE (V) 






C, CAPACITANCE (pF) 


RFG40N10LE, RFP40N10LE, RF1S40N10LE, RF1S40N10LESM 


Typical Performance Curves (Continued) 


VGs = 0V,f = 1MH2 



Vds, DRAIN-TO-SOURCE voltage (V) 


FIGURE 13. TYPICAL CAPACITANCE vs VOLTAGE 



tAv = (LyR)ln[(lAs*Ry(1.3*RATED BVdss ' Vdd) +1] 


0.01 0.1 1 10 100 
tAv, TIME IN AVALANCHE (ms) 

FIGURE 14. UNCLAMPED INDUCTIVE SWITCHING. REFER TO 
HARRIS APPLICATION NOTES AN9321 AND 
AN9322 



0 25 50 75 100 125 150 175 

Tc, CASE TEMPERATURE (®C) 

FIGURE 15. NORMALIZED POWER DISSIPATION vs TEMPERATURE DERATING CURVE 
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RFG40N10LE, RFP40N10LE, RF1S40N10LE, RF1S40N10LESM 



FIGURE 16. UNCLAMPED ENERGY TEST CIRCUIT FIGURE 17. UNCLAMPED ENERGY WAVEFORMS 



FIGURE 18. RESISTIVE SWITCHING TEST CIRCUIT FIGURE 19. RESISTIVE SWITCHING WAVEFORMS 
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RFG40N10LE, RFP40N10LE, RF1S40N10LE, RF1S40N10LESM 


Temperature Compensated PSPICE Model for the RFG40N10LE, RFP40N10LEj 
RF1S40N10LE, RF1S40N10LESM 


SUBCKT40N10LE213; 


rev 8/15/95 


CA 12 8 11.0e’9 
CB 15 14 10.4e*9 
CIN 6 8 2.62e-9 

DBODY 7 5 DBODYMOD 
DBREAK 511 DBREAKMOD 
□ESDI 91 9 DESD1MOD 
DESD2 91 7 DESD2MOD 
DPLCAP 10 5 DPLCAPMOD 

EBREAK 11 7 17 18114.7 
EDS 14 8 5 8 1 
EGS 13 8 6 8 1 
ESG 6 10 6 8 1 
EVTHRES6 21 19 8 1 
EVTEMP 20 618 22 1 


EVTHRES 


LDRAIN2 5 1e-9 GATE RGATE ^ 

LGATE1 9 7.056-9 1 \ »-i-(, > _^tZ mmpd 

LSOURCE 3 7 3.79e-9 ^--VW-T ” 

RLQATE - ^ rjpcni “PIlMSTRO 

MMED16 6 8 8 MMEDMOD ^ DESD^ I 

MSTR016 6 8 8 MSTROMOD ^ ^ 91 RIN< RSOURCE 

MWEAK16 21 8 8 MWEAKMOD ^ [/ DESD2 T j j 8^ 

RBREAK 17 18 RBREAKMOD 1 - ZZZZ - 

RDRAIN 50 16 RDRAINMOD 19.13e-3 Sia 11 S2A 

RGATE9 201.19 ±1^ 

RLDRAIN 2 5 10 ’•2^13 14 115 ,, RBRB 

RLGATE19 70.5 FLJ? !1_J -1 I- ^ 

RLSOURCE 3 7 37.9 

RSLC1 5 51 RSLCMOD 1e-6 o o y v 

RSLC2 5 50 1e3 JL ^ 1—413 CB= JL 

RSOURCE 8 7 RSOURCEMOD 1e-3 -r (u 

RVTHRES 22 8 RVTHRESMOD1 ^ y 

RVTEMP 18 19 RVTEMPMOD 1 EGS EDS 

SIA 6 12 13 8 S1AMOD M M » 

SIB 13 12 13 8 S1BMOD • * • W 

S2A 6 15 14 13 S2AMOD RviHF 

S2B 13 15 14 13 S2BMOD 

VBAT22 19 DC 1 

ESLC 51 50 VALUE = {(V(5,51)/ABS(V(5.51)))*(PWR(V(5,51)/(16-6*115),4))} 

.MODEL DBODYMOD D (IS = 2.06-12 RS = 9.606-3 TRS1 = 1.36-3 TRS2 = -1.166-7 CJO = 1.506-9 TT = 1.056-7 M = 0.5) 
.MODEL DBREAKMOD D (RS = 1.926-1 TRS1 = 1.606-3 TRS2 = 3.476-6) 

.MODEL DESD1MOD D (BV = 12.43 TBV1 = 0 TBV2 = 0 RS = 57 TRS1 = 0 TRS2 = 0) 

.MODEL DESD2MOD D (BV = 12.45 TBV1= -1.56-5 TBV2 = 16-7 RS = 0 TRS1 = 0 TRS2 = 0) 

.MODEL DPLCAPMOD D (CJO = 1.256-9 IS = 16-30 N = 10 M = 0.55) 

.MODEL MMEDMOD NMOS(VTO= 1.50 KP = 0.40 IS = 1e-30 N = 10 TOX = 1 L=1u W=1uRG = 1.19) 

.MODEL MSTROMOD NMOS (VTO = 1.83 KP = 37.00 IS = 16-30 N = 10 TOX = 1 L= 1u W = 1u) 

.MODEL MWEAKMOD NMOS (VTO = 1.335 KP = 0.08 IS = 16-30 N = 10 TOX =1 L = 1u W = 1u RG = 11.9 RS := 0.1) 
.MODEL RBREAKMOD RES (TCI = 1.046-3 TC2 = -6.006-7) 

.MODEL RDRAINMOD RES (TCI = 7.336-3 TC2 = 2.006-5) 

.MODEL RSLCMOD RES (TCI = 2.25-3 TC2 = 0) 

.MODEL RSOURCEMOD RES (TCI = 0 TC2 = 0) 

.MODEL RVTHRESMOD RES (TCI «-0.86-3 TC2 «-2.56-6) 

.MODEL RVTEMPMOD RES (TCI =: -1.986-3 TC2 = 1.386-6) 

.MODEL S1AMOD VSWITCH (RON * 16-5 ROFF = 0.1 VON = -4.25 VOFF = -1.25) 

.MODEL S1BMOD VSWITCH (RON = 16-5 ROFF = 0.1 VON = -1.25 VOFF = -4.25) 

.MODEL S2AMOD VSWITCH (RON = 16-5 ROFF = 0.1 VON = -0.35 VOFF = 1.65) 

.MODEL S2BMOD VSWITCH (RON = 16-5 ROFF = 0.1 VON = 1.65 VOFF = -0.35) 


1. For further discussion of the PSPiCE model, consult A New PSPICE Sub>circuit for the Power MOSFET Featuring Global 
Temperature Options; IEEE Power Electronics Specialist Conference Records, 1991. 
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RFP45N03L, 
RF1S45N03L, RF1S45N03LSM 

45A, 30V, Avalanche Rated N-Channei Logic Level 
Enhancement-Mode Power MOSFETs 




Features 

• 45A,30V 

• *'dS(ON) = 0.022Q 

• Temperature Compensating PSPICE Model 

• Can be Driven Directly from CMOS, NMOS, and TTL 
Circuits 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

• +175°C Operating Temperature 

Description 

The RFP45N03L, RF1S45N03L, and RF1S45N03LSM are 
N-Channel power MOSFETs manufactured using the 
MegaFET process. This process, which uses feature sizes 
approaching those of LSI circuits, gives optimum utilization 
of silicon, resulting in outstanding performance. They were 
designed for use in applications such as switching 
regulators, switching converters, motor drivers and relay 
drivers. These transistors can be operated directly from inte¬ 
grated circuits. 

PACKAGE AVAILABILITY 


Packages 


JEDEC TO-220AB 


DRAIN 

(FLANGE) 



SOURCE 
DRAIN 
GATE 


JEDEC TO-262AA 


DRAIN 

(FLANGE) 



SOURCE 
U DRAIN 
^GATE 


JEDEC TO-263AB 


GATE^ 

SOURCE 



DRAIN 

(FLANGE) 


PART NUMBER 


RFP45N03L 


RF1S45N03L 


RF1S45N03LSM 


PACKAGE 


TO-220AB 


TO-262AA 


TO-263AB 


BRAND 


FP45N03L 


F45N03L 


F45N03L 


Symbol 


NOTE: When ordering, use the entire part number; e.g. 

RFP45N03L. Add the suffix, 9A, to obtain the TO-263AB variant in 
tape and reel, e.g. RF1S45N03LSM9A. 

Formerly developmental type TA49030. 

s 

Absolute Maximum Ratings Tc = +25°c 






RFP45N03L, RF1S45N03L, 




RF1S45N03LSM 

UNITS 

Drain-Source Voltage. 

.Vqss 

30 

V 

Drain-Gate Voltage. 

.Vqgr 

30 

V 

Gate-Source Voltage. 

.Vqs 

±10 

V 

Drain Current 




Continuous. 

. h 

45 

A 

Pulsed Drain Current. 

.Idm 

Refer to Peak Current Curve 


Pulsed Avalanche Rating. 

.^AS 

Refer to UlS Curve 


Power Dissipation 




Tc = +25°C. 

.Pd 

90 

W 

Derate above +25°C. 


0.606 

W/°C 

Operating and Storage Temperature. 

.Tstg. Tj 

-55 to+175 

°C 

Soldering Temperature of Leads for 10s. 

.Tl 

260 

°C 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD Handling Procedures. 
Copyright © Harris Corporation 1995 c 


File Number 4005.1 
































Specifications RFP45N03L, RF1S45N03L, RF1S45N03LSM 


Electrical Specifications Tq = +25°C. unless otherwise Specified 



Source-Drain Diode Specifications 
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DRAIN CURRENT (A) ^ Iq, DRAIN CURRENT (A) lo. DRAIN CURRENT (A 


RFP45N03L, RF1S45N03L, RF1S45N03LSM 
















































RFP45N03L, RF1S45N03L, RF1S45N03LSM 


Typical Performance Curves (continued) 


g 2.0 
oc 

D 

O 

g g 1.5 

1 5=* 

S o 

^ z 
Q i 1.0 

UJ ^ 

2 m 

K a 0.5 

O CD 


Id = 250^A 


Vgs = Vds, Id = 250^A 




< UJ c 
O O 1-5 


I 9 1-0 




120 160 200 


Tj, JUNCTION TEMPERATURE (°C) 


•40 0 40 80 120 160 200 

Tj, JUNCTION TEMPERATURE (°C) 


FIGURE 7. NORMALIZED DRAIN-SOURCE BREAKDOWN 
VOLTAGE vs JUNCTION TEMPERATURE 


FIGURE 8. NORMALIZED GATE THRESHOLD VOLTAGE vs 
JUNCTION TEMPERATURE 


PULSE DURATION r 250^s, Vqs = 5V, Ip s 45A 


PULSE DURATION - 250^s 



-40 0 40 80 120 160 200 

Tj, junction temperature (“C) 



Vqs, GATE-TO-SOURCE voltage (V) 


NORMALIZED rDS(ON) vs JUNCTION 
TEMPERATURE 


FIGURE 10. TYPICAL ros(ON) ^OR VARYING CONDITIONS OF 
GATE VOLTAGE AND DRAIN CURRENT 


Vqo ::: 15V, Id = 45A, Rl = 0.3330 



10 20 30 40 

Rgs> GATE-TO-SOURCE RESISTANCE (O) 


2o|G^REn t, TIME (ns) 80--^^ 


TYPICAL SWITCHING TIME AS A FUNCTION OF 
GATE RESISTANCE 


FIGURE 12. NORMALIZED SWITCHING WAVEFORMS FOR 

CONSTANT GATE CURRENT. REFER TO HARRIS 
APPLICATION NOTES AN7254 AND AN7260 
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C, CAPACrrANCE (pF) 


RFP45N03L, RF1S45N03L, RF1S45N03LSM 


Typical Performance Curves (continued) 


VGs-0V,fs1MHz 



FIGURE 13. TYPICAL CAPACITANCE vs VOLTAGE 



0.001 0.01 0.1 1 10 100 
tAv, time in avalanche (ms) 


FIGURE 14. UNCLAMPED INDUCTIVE SWITCHING. REFER TO 
HARRIS APPLICATION NOTES AN9321 AND 
AN9322 



Tc. CASE TEMPERATURE (°C) 

FIGURE 15. NORMALIZED POWER DISSIPATION vs TEMPERATURE DERATING CURVE 








RFP4SN03L, RF1S4SN03L, RF1S4SN03LSM 



FIGURE 18. RESISTIVE SWITCHING TEST CIRCUIT 


FIGURE 19. RESISTIVE SWITCHING WAVEFORMS 










RFP4SN03L, RF1S45N03L, RF1S45N03LSM 
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URIS RLD03N06CLE, 

p u c T 0 R RLD03N06CLESM, RLP03N06CLE 

0.3A, 60V, ESD Rated, Current Limited, Voltage Clamped 
Logic Level N-Channel Enhancement-Mode Power MOSFETs 


Features 

• 0.30A,60V 

• ''dS(ON) = 6-0^^ 

• Built in Current Limit Ilimit^-I^O 0.21 OA at 150°C 

• Built in Voltage Clamp 

• Temperature Compensating PSPICE Model 

• 2kV ESD Protected 

• Controlled Switching Limits EMI and RFi 

Description 

The RLDC6N06CLE, RLD03N06CLESM and RLP03N06CLE 
are intelligent monolithic power circuits which incorporate a lat¬ 
eral bipolar transistor, resistors, zener diodes and a power MOS 
transistor. The current limiting of these devices allow it to be used 
safely in circuits where a shorted load condition may be encoun¬ 
tered. The drain-source voltage clamping offers precision control 
of the circuit voltage when switching inductive loads. The “Logic 
Level” gate allows this device to be fully biased on with only 5.0V 
from gate to source, thereby facilitating true on-off power control 
directly from logic level (5V) Integrated circuits. 

The RLD03N06CLE, RLD03N06CLESM and RLP03N06CLE 
incorporate ESD protection and are designed to withstand 2kV 
(Human Body Model) of ESD. 

PACKAGING AVAILABILITY 


Packages 


PART NUMBER 

RLD03N06CLE 


PACKAGE 

TO-251AA 


BRAND 

03N06C 

03N06C 

03N06CLE 


RLD03N06CLESM TO-252AA 03N06C 

RLP03N06CLE TO-220AB 03N06CLE 

NOTE: When ordering, use the entire part number. Add the suffix 9A 
to obtain the TO-252AA variant in tape and reel, i.e. 
RLP03N06CLESM9A. 

Formerly developmental type TA49026. 


Absolute Maximum Ratings Tq = +25°c 


Drain Source Voltage. 

Drain Gate Voltage. 

Gate Source Voltage (Note). 

Reverse Voltage Gate Bias Not Allowed 
Drain Current 

RMS Continuous. 

Power Dissipation 

Tc = +25°C. 

Derate above +25°C. 


JEDEC TO-220AB 


DRAIN 
(FLANGE) - 


DRAIN 
(FLANGE) . 



SOURCE 
DRAIN 
9 GATE 


JEDEC TO-251AA 



JEDEC TO-252AA 



DRAIN 

(FLANGE) 


Symboi 



Electrostatic Discharge Rating MIL-STD-883, Category B(2) 

Operating and Storage Temperature. 

NOTE: May be exceeded if current is limited to 10mA. 



RLD03N06CLE, 

RLD03N06CLESM, 

RLP03N06CLE 

UNITS 

•Vdss 

60 

V 

Vdgr 

60 

V 

• Vqs 

+5.5 

V 

...Id 

Self Limited 


.. Pd 

30 

w 

...Pt 

0.2 

w/°c 

.ESD 

2 

KV 

FG- Tj 

-55 to+175 

°C 


D Harris Corporation 1995 


File Number 3948.2 


6-3 


INTELLIGENT 

DISCRETES 

















Specifications RLD03N06CLE, RLD03N06CLESM, RLP03N06CLE 


Electrical Specifications Tc = +25°C, Unless otherwise Specified 


PARAMETERS 

SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

Drain-Source Breakdown Voltage 

BVdss 

lD = 250pA, Vgs = 0V 

60 

- 

Gate Threshold Voltage 

Vgs(TH) 

Vqs = Vqs, Id = 250pA 

B 

- 

Zero Gate Voltage Drain Current 

•dss 

Vds = 45V. 

Vgs = 0V 

Tj == +25°C 

- 

- 

Tj = +150°C 

- 

- 

Gate-Source Leakage Current 

•gss 

Vgs = 5V 

Tj = +25°C 

- 

- 

Tjr:+150°C 

- 

- 

On Resistance 

'‘DS(ON) 

Id = 0.100A, 

Vgs = 5V 

Tj = +25°C 

- 

- 


|2Q|||^^|||||H 

- 

- 

Limiting Current 

•dS{UMIT) 

Vds=15V. 

Vgs = 5V 

Tj = +25°C 

280 

- 

Tj = +150°C 

140 

- 

Turn-On Time 

toN 

Vdd = 30V, Id = 0.10A, 

Rl = 300Q, Vgs = 5V, 

Rqs = 250 

■ 

■ 

Turn-On Delay Time 

tD(ON) 

- 

- 

Rise Time 

tR 

- 

- 

Turn-Off Delay Time 

b{OFF) 

■ 

- 

Fall Time 

tF 

- 

- 

Turn-Off Time 

foFF 

- 

- 

Input Capacitance 

CO 

CO 

O 

Vds = 25V,Vgs = 0V, 
f=1MHz 

* 

100 

Output Capacitance 

Cqss 

- 

65 

Reverse Transfer Capacitance 

Crss 

- 

3.0 

Thermal Resistance Junction to Case 

Rejc 


• 

B 

Thermal Resistance Junction to Ambient 

^GJA 

TO-220 Package 

- 

■ 

TO-251 and TO-252 Packages 

- 

- 


MAX 

UNITS 

85 

V 

2.5 

V 

50 

pA 

200 

pA 

5 

pA 

20 

pA 

6.0 

O 

12.0 

Q 

420 

mA 

210 

mA 

B 

ps 

2.5 

ps 

5.0 

ps 

B 

ps 

5.0 

ps 

12.5 

ps 

- 

PF 

- 

PF 

- 

pF 

5.0 

°C/W 

80 

°C/W 

100 

®C/W 


Source-Drain Diode Ratings and Specifications 


PARAMETERS 

SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Forward Voltage 

VsD 

•sD = 3.1 A 


- 

1.5 

V 

Reverse Recovery Time 

^RR 

IsD ~ 0.1 A, dl 3 D/dt = 10OA/ps 

- 

• 

1.0 

ms 































































































































, NORMALIZED DRAIN CURRENT 


RLD03N06CLE, RLD03N06CLESM, RLP03N06CLE 


Typical Performance Curves 
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RLD03N06CLE, RLD03N06CLESM, RLP03N06CLE 


Typical Performance Curves (Continued) 


PULSE DURATION = 250ms, Vqs > SV, Io:0.30A 


Vgs = Vds. Id = 250mA 




Tj, JUNCTION TEMPERATURE (®C) 

FIGURE 7. NORMALIZED rDS(ON) vs JUNCTION TEMPERA¬ 
TURE 


Tj, JUNCTION TEMPERATURE (°C) 

FIGURE 8. NORMALIZED GATE THRESHOLD VOLTAGE vs 
TEMPERATURE 



Tj, junction TEMPERATURE (®C) 

FIGURE 9. NORMALIZED DRAIN SOURCE BREAKDOWN 
VOLTAGE vs TEMPERATURE 


-TEMPERATURES LISTED ARE STARTING 
■ JUNCTION TEMPERATURES I I I ||r||| 


- 0.1 I 
0.001 




Iav.time in clamp (s) 


FIGURE 10. SELF-CLAMPED INDUCTIVE SWITCHING 


Vgs « OV. FREQUENCY (f) =t 1 MHz 



Vds, DRAIN-TO-SOURCE VOLTAGE (V) 

FIGURE 11. TYPICAL CAPACITANCE vs DRAIN-TO-SOURCE 
VOLTAGE 


Vqo = BVqsS 


I 0.75 BVdss 
■ 0.50 BVg55 
- 0.25 BVqss 


Rl = 6000 
•g(REF) = 0.1mA 
Vgs = 5V 


10 j—1^ t,TIME(^s) 4 o~l!lE£i 
G(ACT) 'G(ACT) 

FIGURE 12. NORMALIZED SWITCHING WAVEFORMS FOR 

CONSTANT GATE CURRENT. REFER TO HARRIS 
APPLICATION NOTES AN7254 AND AN7260 


GATE SOURCE VOLTAGE (V) 















RLD03N06CLE, RLD03N06CLESM, RLP03N06CLE 


Test Circuit and Waveform 


»GS 

n 




FIGURE 13. RESISTIVE SWITCHING TEST CIRCUIT 


Detaiied Description 

Temperature Dependence of Current Limiting and 
Switching Speed Performance 

The RLD03N06CLE, RLD03N06CLESM and RLP03N06CLE 
are a monolithic power device which incorporates a Logic Level 
power MOSFET transistor with a current sensing scheme and 
control circuitry to enable the device to self limit the drain 
source current flow. The current sensing scheme supplies cur¬ 
rent to a resistor that is connected across the base to emitter of 
a bipolar transistor in the control section. The collector of this 
bipolar transistor is connected to the gate of the power MOS¬ 
FET transistor. When the ratiometric current from the current 
sensing reaches the value required to forward bias the base 
emitter junction of this bipolar transistor, the bipolar “turns on”. 
A resistor is incorporated in series with the gate of the power 
MOSFET transistor allowing the bipolar transistor to adjust the 
drive on the gate of the power MOSFET transistor to a voltage 
which then maintains a constant current In the power MOSFET 
transistor. Since both the ratiometric current sensing scheme 
and the base emitter unction voltage of the bipolar transistor 
vary with temperature, the current at which the device limits is a 
function of temperature. This dependence is shown in Figure 3. 

The resistor In series with the gate of the power MOSFET 
transistor also results in much slower switching performance 
than in standard power MOSFET transistors. This is an 
advantage where fast switching can cause EMI or RFI. The 
switching speed is very predictable. 

DC Operation 

The limit on the drain to source voltage for operation In cur¬ 
rent limiting on a steady state (DC) basis is shown in the 
equation below. The dissipation in the device is simply the 
applied drain to source voltage multiplied by the limiting cur¬ 
rent. This device, like most power MOSFET devices today, is 
limited to 175°C. The maximum voltage allowable can, 
therefore, be expressed as shown in Equation 1: 

w _ ('*^0°C-TamBIENt) 

The results of this equation are plotted In Figure 15 for vari¬ 
ous heatsinks. 


FIGURE 14. RESISTIVE SWITCHING WAVEFORMS 


Duty Cycle Operation 

In many applications either the drain to source voltage or the 
gate drive Is not available 100% of the time. The copper 
header on which the RLD03N06CLE, RLD03N06CLESM 
and RLP03N06CLE is mounted has a very large thermal 
storage capability, so for pulse widths of less then 1 ms, the 
temperature of the header can be considered a constant, 
thereby the junction temperature can be calculated simply 
as shown in Equation 2: 


Generally the heat storage capability of the silicon chip in a 
power transistor is Ignored for duty cycle calculations. Mak¬ 
ing this assumption, limiting junction temperature to 175°C 
and using the Tq calculated In Equation 2, the expression for 
maximum V^s under duty cycle operation is shown in Equa¬ 
tion 3: 


These values are plotted as Figures 16 through 21 for vari¬ 
ous heatsink thermal resistances. 

Limited Time Operations 

Protection for a limited period of time Is sufficient for many 
applications. As stated above the heat storage in the silicon 
chip can usually be ignored for computations of over 10 ms, 
thereby the thermal equivalent circuit reduces to a simple 
enough circuit to allow easy computation on the limiting con¬ 
ditions. The variation in limiting current with temperature 
complicates the calculation of junction temperature, but a 
simple straight line approximation of the variation is accurate 
enough to allow meaningful computations. The curves 
shown as Figures 22 through 25 (RLP03N06CLE) and Fig¬ 
ure 26 through 29 (RLD03N06CLE and RLD03N06CLESM) 
give an accurate indication of how long the specified voltage 
can be applied to the device in the current limiting mode 
without exceeding the maximum specified 175°C junction 
temperature. In practice this tells you how long you have to 
alleviate the condition causing the current limiting to occur. 
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RLD03N06CLE, RLD03N06CLESM, RLP03N06CLE 


Performance Curves 

HEAT SINK THERMAL RESISTANCE = HSTR DUTY CYCLE = DC MAX PULSE WIDTH = 100ms 



Ta , AMBIENT TEMPERATURE (°C) Ta , AMBIENT TEMPERATURE (°C) 


FIGURE 15. DC OPERATION IN CURRENT LIMITING FIGURE 16. MAXIMUM Vqs vs AMBIENT TEMPERATURE IN 

CURRENT LIMITING. (HEATSINK THERMAL 
RESISTANCE = 1°C/W) 



Ta , AMBIENT TEMPERATURE (®C) Ta , AMBIENT TEMPERATURE (®C) 


FIGURE 17. MAXIMUM Vqs vs AMBIENT TEMPERATURE IN FIGURE 18. MAXIMUM Vps vs AMBIENT TEMPERATURE IN 
CURRENT LIMITING. (HSTR = 2®C/W) CURRENT LIMITING. (HSTR = 5°C/W) 


DUTY CYCLE = DC MAX PULSE WIDTH = 100ms DUTY CYCLE = DC MAX PULSE WIDTH = 100ms 



25 50 75 100 125 150 175 25 50 75 100 125 150 175 

Ta , AMBIENT TEMPERATURE (®C) Ta , AMBIENT TEMPERATURE (®C) 


FIGURE 19. MAXIMUM V^s vs AMBIENT TEMPERATURE IN FIGURE 20. MAXIMUM vs AMBIENT TEMPERATURE IN 
CURRENT LIMITING. (HSTR = 10°C/W) CURRENT LIMITING. (HSTR = 25°C/W) 
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RLD03N06CLE, RLD03N06CLESM, RLP03N06CLE 


Performance Curves (continued) 


DUTY CYCLE : DC MAX PULSE WIDTH = 100ms 



STARTING Tj = 75®C 
STARTING Tj = 100°C 
STARTING Tj = 125°C 
STARTING Tj = 150®C 


Ta , AMBIENT TEMPERATURE (®C) 

FIGURE 21. MAXIMUM Vqs vs AMBIENT TEMPERATURE IN 
CURRENT LIMITING. (HSTR = 80°C/W) 


Vds , DRAIN TO SOURCE VOLTAGE (V) 

FIGURE 22. TIME TO 175°C IN CURRENT LIMITING 

(HEATSINK THERMAL RESISTANCE = 25°C/W) 
(HEATSINK THERMAL CAPACITANCE = 0.5J/®C) 


_ STARTING Tj = 100°C , 
! STARTING Tj = 125°C ' 
STARTING Tj = 150®C 


Vos, DRAIN TO SOURCE VOLTAGE (V) 

FIGURE 23. TIME TO 1750C IN CURRENT LIMITING 

(HEATSINK THERMAL RESISTANCE = IQOC/W) 
(HEATSINK THERMAL CAPACITANCE = 1.0J/®C) 

- 1 -- 1 --,-,-,- 

I I STARTING Tj = 75®C 


STARTING Tj = 100°C 



Vds . drain to SOURCE VOLTAGE (V) 

FIGURE 24. TIME TO 175°C IN CURRENT LIMITING 

(HEATSINK THERMAL RESISTANCE = 5°C/W) 
(HEATSINK THERMAL CAPACITANCE = 2.0J/®C) 



10 30 50 70 < 

Vds, drain to SOURCE VOLTAGE (V) 

FIGURE 25. TIME TO 175°C IN CURRENT LIMITING 

(HEATSINK THERMAL RESISTANCE = 2®C/W) 
(HEATSINK THERMAL CAPACITANCE = 4J/°C) 


10 30 50 70 90 

Vds , drain to source voltage (V) 

FIGURE 26. TIME TO 175°C IN CURRENT LIMITING 

(HEATSINK THERMAL RESISTANCE = 25°C/W) 
(HEATSINK THERMAL CAPACITANCE = 0.5J/°C) 
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RLD03N06CLE, RLD03N06CLESM, RLP03N06CLE 



10 30 50 70 90 10 30 50 70 90 


Vqs , DRAIN TO SOURCE VOLTAGE (V) Vps > DRAIN TO SOURCE VOLTAGE (V) 

FIGURE 27. TIME TO 175°C IN CURRENT LIMITING FIGURE 28. TIME TO 175°C IN CURRENT LIMITING 

(HEATSINK THERMAL RESISTANCE = 10°C/W) (HEATSINK THERMAL RESISTANCE = 5°C/W) 

(HEATSINK THERMAL CAPACITANCE = I.OJ/^C) (HEATSINK THERMAL CAPACITANCE = 2.0J/°C) 



10 30 50 70 90 

Vds. drain to source voltage (V) 

FIGURE 29. TIME TO 175°C IN CURRENT LIMITING (HEATSINK THERMAL RESISTANCE = 2°C/W) 
(HEATSINK THERMAL CAPACITANCE = 4J/®C) 
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RLD03N06CLE, RLD03N06CLESM, RLP03N06CLE 


Temperature Compensated PSPICE Model for the RLD03N06CLE, RLD03N06CLESM, 
RLP03N06CLE 

SUBCKT RLD03N06CLE 2 1 3; 

CA 12 8 1 0.547e-9 
CB 15 14 0.547e-9 
ClN6 8 00.301e-9 

DBODY 7 5 DBDMOD 
□BREAK 5 11 DBKMOD 
□ESDI 91 9DESD1MOD 
DESD2 91 7 DESD2MOD 
DPLCAP 10 5 DPLCAPMOD 

EBREAK 11 20 17 18 66.5 
EDS 14 8 58 1 
EGS 13 8 68 1 
ESG6 1068 1 
EVTO20 6 18 8 1 

IT 8 17 1 

LDRAIN2 5 1e-9 
LGATE 1 9 2.96e*9 
LSOURCE 3 7 2.96e-9 

MOS1 16 6 8 8 MOSMOD M = 0. 

MOS2 16 21 8 8 MOSMOD M = C 

QCONTROL 20 70 7 QMOD 1 

RBREAK17 18RBKMOD 1 
RDRAIN 5 16 RDSMOD 1.123 
RGATE 9 20 3200 
RIN6 8 1e9 

RSOURCE1 8 70 RDSMOD 1.12 
RSOURCE2 70 7 RSMOD 2.16 
RVTO 18 19 RVTOMOD 1 

S1A6 12 13 8S1AMOD 
S1B13 12 13 8S1BMOD 
S2A6 15 14 13S2AMOD 
S2B 13 15 14 13S2BMOD 

VBAT8 19DC 1 
VTO 21 6 0.22 

.MODEL DBDMOD D (IS = 7.97e-17 RS = 1.82 TRS1 =3.91e-3 TRS2 = 1.24e-5 CJO = 3.00e-10 TT=1.83e-7) 

.MODEL DBKMOD D (RS = 3150 TRS1 =0 TRS2 = 0) 

.MODEL DESD1MOD D (BV = 13.54 TBV1 = 0 TBV2 = 0 RS = 45.5 TRS1 = 0 TRS2 = 0) 

.MODEL DESD2MOD D (BV = 11.46 TBV1 = -7.576e-4 TBV2 = -3.0e-6 RS = 0 TRS1 = 0 TRS2 = 0) 

.MODEL DPLCAPMOD D (CJO = 74.2e-12 IS = 1e-30 N = 10) 

.MODEL MOSMOD NMOS (VTO = 1.67 KP = 3.40 IS = 1e-30 N = 10 TOX = 1 L = 1u W = 1u) 

.MODEL QMOD NPN (BF =5) 

.MODEL RBKMOD RES (TCI = 4e-4 TC2 = 1.13e-8) 

.MODEL RDSMOD RES (TCI = 6.80e-3 TC2 = 6.5e-6) 

.MODEL RSMOD RES (TCI = 2.95e-3 TC2 = -1e-6) 

.MODEL RVTOMOD RES (TCI = -2.22e-3 TC2 = -1.95e-6) 

.MODEL S1AMODVSWITCH (RON = 1e-5 ROFF=:0.1 VON = -3 VOFF = -1) 

.MODEL S1BMODVSWITCH (RON = 1e-5 ROFF = 0.1 VON = -1 VOFF = -3) 

.MODEL S2AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -2.85 VOFF = 2.15) 

.MODEL S2BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = 2.15 VOFF = -2.85) 

.ENDS 
NOTE: 

1. For further discussion of the PSPICE model consult A New PSPICE Sub-circuit for the Power MOSFET Featuring Global 
Temperature Options; IEEE Power Electronics Specialist Conference Records 1991. 
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PAGE 


SMALL OUTLINE PRODUCT DATA SHEETS 

RF1K49086 3.5A, 30V, Avalanche Rated, Dual N-Channel Enhancement-Mode Power MOSFET. 7-3 

RF1K49088 3.5A, 30V, Avalanche Rated, Logic Level, Dual N-Channel Enhancement-Mode 

Power MOSFET. 7-10 

RF1K49090 3.5A, 12V, Avalanche Rated, Logic Level, Dual N-Channel Enhancement-Mode 

Power MOSFET. 7-17 

RF1K49092 3.5A/2.5A, 12V, Avalanche Rated, Logic Level, Complementary Enhancement-Mode 

Power MOSFET. 7-24 

RF1K49093 2.5A, 12V, Avalanche Rated, Logic Level, Dual P-Channel Enhancement-Mode 

Power MOSFET. 7-36 

RF1K49156 6.3A, 30V, Avalanche Rated, Logic Level, Single N-Channel Enhancement-Mode 

Power MOSFET. 7-43 

RF1K49157 6.3A, 30V, Avalanche Rated, Single N-Channel Enhancement-Mode Power MOSFET. 7-50 
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SEMICONDUCTOR 


RF1K49086 


December 1995 IN-onani 


Features 

• 3.5A, 30V 

• ''ds(ON) = 0.060^2 

• Temperature Compensating PSPICE Model 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

Description 

The RF1K49086 Dual N-Channel power MOSFET is manu¬ 
factured using an advanced MegaFET process. This pro¬ 
cess, which uses feature sizes approaching those of LSI 
integrated circuits, gives optimum utilization of silicon, result¬ 
ing in outstanding performance. It is designed for use in 
applications such as switching regulators, switching convert¬ 
ers, motor drivers, relay drivers, and low-voltage bus 
switches. This device can be operated directly from inte¬ 
grated circuits. 

PACKAGING AVAILABILITY 


3.5A, 30V, Avalanche Rated, Dual 
N-Channel Enhancement-Mode Power MOSFET 




PART NUMBER 

PACKAGE 

BRAND 

RF1K49086 

MS-012AA 

RF1K49086 


NOTE: When ordering, use the entire part number. For ordering in 
tape and reel, add the suffix 96 to the part number, i.e. 
RF1K4908696. 

Formerly developmental type TA49086. 



Absolute Maximum Ratings Ta = +25°c 

Drain-Source Voltage. 

. Vdss 

RF1K49086 

30 

UNITS 

V 

Drain-Gate Voltage. 

.Vqqr 

30 

V 

Gate-Source Voltage. 

.Vqs 

±20 

V 

Drain Current 

Continuous (Pulse Width = 5s). 

. 

3.5 

A 

Pulsed. 

.Idm 

Refer to Peak Current Curve 


Pulsed Avalanche Rating. 

. Eas 

Refer to UlS Curve 


Power Dissipation 

Ta = +25°C. 

...Pd 

2 

W 

Derate above +25°C. 


0.016 

W/OC 

Operating and Storage Temperature. 

.^STG, Tj 

-55 to +150 

°C 

Soldering Temperature of Leads for 10s. 

. Tl 

260 

°C 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD Handling Procedures. 
Copyright © Harris Corporation 1995 y o 


File Number 3986.2 
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Electrical Specifications Ta = +25°C, unless otherwise Specified 



Source-Drain Diode Ratings and Specifications 
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RF1K49086 
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FIGURE 11. NORMALIZED SWITCHING WAVEFORMS FOR 

CONSTANT GATE CURRENT. REFER TO HARRIS 
APPLICATION NOTES AN7254 AND AN7260 
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Temperature Compensated PSPICE Model for the RF1K49086 

SUBCKT RF1K49086 21 3; rev 12/15/94 

CA 12 8 1.75e-9 DPLCAP ^ 

CB 15 14 1.80e-9 10| Ir—f—— 

CIN 6 8 1.20e-9 

DBODY 7 5 DBDMOD I 

□BREAK 5 11 DBKMOD >RDRAIN 

DPLCAP 10 5 DPLCAPMOD 

EBREAK 11 7 17 18 33.29 

EDS 14 8 5 8 1 ESGVsI/ 16 < , 

EGS 13 8 6 8 1 VTO uJi 

ESG 6 10 6 8 1 - ISn 

EVTO 20 6 18 8 1 GATE a c I 



LDRAIN2 5 1e-9 I a RSOURCE , U 

LGATE1 9 1.233e-9 I—*-♦-5-1 ^-VVV-■■ ♦ •• i 

LSOURCE 3 7 0.452e-9 [ 

MOS1 16 6 8 8 MOSMOD M = 0.99 .or^— rbre/ 

MOS2 16 21 8 8 MOSMOD M = 0.01 

RBREAK 17 18 RBKMOD 1 

RDRAIN 5 16 RDSMOD 1e-4 J- 1. A 

RGATE 9 20 1.83 T J Tu ‘T 

RIN 6 8 1e9 

RSOURCE 8 7 RDSMOD 13.5e-3 W W 

RVTO 18 19 RVTOMOD 1 | 

S1A 6 12 13 8 S1AMOD 
SIB 13 12 13 8 S1BMOD 
S2A 6 15 14 13 S2AMOD 
S2B 13 15 14 13 S2BMOD 

VBAT 8 19 DC 1 
VTO 21 6 0.1 

.MODEL DBDMOD D (IS = 2.50e-13 RS = 1.35e-2 TRS1 = 4.31e-5 TRS2 = 2.15e-5 CJO = 9.33e-10 TT = 2.08e-8) 
.MODEL DBKMOD D (RS = 1.14 TRS1 = 2.23e-3 TRS2 = -8.91e-6) 

.MODEL DPLCAPMOD D (CJO = 7.99e-10 IS = 1e-30 N = 10) 

.MODEL MOSMOD NMOS (VTO = 2.15 KP = 6.25 IS = 1e-30 N = 10 TOX = 1 L = 1u W = 1u) 

.MODEL RBKMOD RES (TCI = 7.74e-4 TC2 = 1.13e-6) 

.MODEL RDSMOD RES (TCI = 4.5e-3 TC2 = -7.45e-7) 

.MODEL RVTOMOD RES (TCI = -4.16e-3 TC2 = 2.16e-6) 

.MODEL SI AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -7.15 VOFF= -5.15) 

.MODEL S1BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -5.15 VOFF= -7.15) 

.MODEL S2AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -2.6 VOFF= 2.4) 

.MODEL S2BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = 2.4 VOFF= -2.6) 


3 

SOURCE 


1. For further discussion of the PSPICE model, consult A New PSPICE Sub>Circuit for the Power MOSFET Featuring Global 
Temperature Options; IEEE Power Electronics Specialist Conference Records, 1991. 
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Soldering Precautions 

The soldering process creates a considerable thermal stress 
on any semiconductor component. The melting temperature 
of solder is higher than the maximum rated temperature of 
the device. The amount of time the device is heated to a 
high temperature should be minimized to assure device reli¬ 
ability. Therefore, the following precautions should always 
be observed in order to minimize the thermal stress to which 
the devices are subjected. 

1. Always preheat the device. 

2. The delta temperature between the preheat and soldering 
should always be less than 100°C. Failure to preheat the 
device can result in excessive thermal stress which can 
damage the device. 

3. The maximum temperature gradient should be less than 
5°C per second when changing from preheating to sol¬ 
dering. 


4. The peak temperature in the soldering process should be 
at least 30°C higher than the melting point of the solder 
chosen. 

5. The maximum soldering temperature and time must not 
exceed 260°C for 10 seconds on the leads and case of 
the device. 

6. After soldering is complete, the device should be allowed 
to cool naturally for at least three minutes, as forced cool¬ 
ing will increase the temperature gradient and may result 
in latent failure due to mechanical stress. 

7. During cooling, mechanical stress or shock should be 
avoided. 
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SEMICONDUCTOR 


RF1K49088 


December 1995 


3.5A, 30V, Avalanche Rated, Logic Level, Dual N-Channei 

Enhancement-Mode Power MOSFET 


Features 

• 3.5A, 30V 

• •’DS(ON) = 0.060Q 

• Temperature Compensating PSPICE Model 

• On-Resistance vs Gate Drive Voitage Curves 

• Peak Current vs Pulse Width Curve 

• UiS Rating Curve 

Description 

The RF1K49088 Dual N-Channel power MOSFET is 
manufactured using an advanced MegaFET process. This 
process, which uses feature sizes approaching those of LSI 
integrated circuits, gives optimum utilization of silicon, 
resulting in outstanding performance, it is designed for use in 
applications such as switching regulators, switching 
converters, motor drivers, relay drivers, and low-voltage bus 
switches. This product achieves full-rated conduction at a 
gate bias in the 3V - 5V range, thereby facilitating true on-off 
power control directly from logic level (5V) integrated circuits. 




PACKAGING AVAILABILITY 


PART NUMBER 


RF1K49088 


PACKAGE 


MS-012AA 


BRAND 


RF1K49088 


NOTE: When ordering, use the entire part number. For ordering in 
tape and reel, add the suffix 96 to the part number, i.e. 
RF1K4908896. 

Formerly developmental type TA49088. 



Absolute Maximum Ratings t^ == +25°c 






RF1K49088 

UNITS 

Drain-Source Voltage. 

.Vdss 

30 

V 

Drain-Gate Voltage. 

.Vqgr 

30 

V 

Gate-Source Voltage. 

.Vqs 

±10 

V 

Drain Current 




Continuous (Pulse Width ^ 5s). 

.Id 

3.5 

A 

Pulsed. 

.Idm 

Refer to Peak Current Curve 


Pulsed Avalanche Rating. 

.^AS 

Refer to UIS Curve 


Power Dissipation 




Ta*+25°C. 

.Pd 

2 

W 

Derate above +25°C. 


0.016 

W/°C 

Operating and Storage Temperature .. 

.I’STG* Tj 

-55 to+150 

°C 

Soldering Temperature of Leads for 10s. 

.Tl 

260 

°C 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD handling procedures. 
Copyright © Harris Corporation 1995 ^ 
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Specifications RF1K49088 


Electrical Specifications = +25°c. unless otherwise Specified 


PARAMETERS 

SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Drain-Source Breakdown Voltage 

BVqss 

Id = 250^A,Vgs = 0V 

30 

- 


V 



Zero Gate Voltage Drain Current 

■I 

Vos = 30V. 
Vgs-OV 

Ta = +25®C 

• 


■1 

Ta = +150°C 

- 





Gate-Source Leakage Current 

Iqss 

Vgs*±10V 

- 

- 

100 

nA 


On Resistance 


»'DS(0N) 




0.060 a 


Turn-On Time 

toN 

Vdd = 15V.Id = 3.5A, 

Rl = 4.29Q, Vqs = 5V, 

- 

- 

100 

ns 

Turn-On Delay Time 

tD(ON) 

- 

18 

■ 

ns 

Rise Time 



- 

60 

- 

ns 

Turn-Off Delay Time 

b(OFF) 


- 

53 

- 

ns 

Fall Time 

tF 


- 

47 

- 

ns 

Turn-Off Time 

fOFF 


- 

- 

125 

ns 


Total Gate Charge 

Qg(TOT) 


Vdd-24V, 

Id = 3.5A, 

Rl = 6.86Q 

- 

24 

30 

nC 

Gate Charge at 5V 

Qg(5) 

VGs = 0Vto5V 

> 

13 

17 

nC 

Threshold Gate Charge 

Qg(th) 

VGs = 0Vto1V 

- 

0.8 

1.0 

nC 

Input Capacitance 

C|SS 

Vds = 25V.Vgs = 0V. 
f=1MHz 

- 

750 

- 

pF 

Output Capacitance 

CqsS 

- 

275 

- 

PF 

Reverse Transfer Capacitance 

Crss 

- 

100 

- 

pF 

Thermal Resistance Junction-to-Ambient 

^ejA 

Pulse width == 1 second 

Device mounted on FR-4 material 

■ 

■ 

62.5 

OC/W 


Source-Drain Diode Ratings and Specifications 


PARAMETERS 

SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Forward Voltage 

< 

CO 

o 

Isd = 3.5A 

- 

- 

1.25 

mm 

Reverse Recovery Time 


IsD = 3.5A, dlso/dt = lOOA/ps 

- 

- 

50 

ns 






















































































































, DRAIN CURRENT (A) Iq, DRAIN CURRENT (A) 


RF1K49088 



1.0 2.0 3.0 4.0 

Vds, DRAIN-TO’SOURCE voltage (V) 


1.5 3.0 4.5 6.0 

Vgs, GATE-TO-SOURCE voltage (V) 


FIGURE 5. TYPICAL SATURATION CHARACTERISTICS 


FIGURE 6. TYPICAL TRANSFER CHARACTERISTICS 
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C. CAPACITANCE (pF) 


RF1K49088 



7-14 

















RF1K49088 



Soldering Precautions 

The soldering process creates a considerable thermal stress 
on any semiconductor component. The melting temperature 
of solder is higher than the maximum rated temperature of 
the device. The amount of time the device is heated to a 
high temperature should be minimized to assure device reli¬ 
ability. Therefore, the following precautions should always 
be observed in order to minimize the thermal stress to which 
the devices are subjected. 

1. Always preheat the device. 

2. The delta temperature between the preheat and soldering 
should always be less than 100°C. Failure to preheat the 
device can result in excessive thermal stress which can 
damage the device. 

3. The maximum temperature gradient should be less than 
5°C per second when changing from preheating to sol¬ 
dering. 


4. The peak temperature in the soldering process should be 
at least 30°C higher than the melting point of the solder 
chosen. 

5. The maximum soldering temperature and time must not 
exceed 260°C for 10 seconds on the leads and case of 
the device. 

6. After soldering is complete, the device should be allowed 
to cool naturally for at least three minutes, as forced cool¬ 
ing will increase the temperature gradient and may result 
in latent failure due to mechanical stress. 

7. During cooling, mechanical stress or shock should be 
avoided. 
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RF1K49088 


Temperature Compensated PSPICE Model for the RF1K49088 

SUBCKT RF1K49088 2 1 3; rev 7/21/94 

CA 12 8 1.081e-9 
CB 15 14 1.138e-9 
CIN 6 8 0.673e-9 

DBODY 7 5 DBDMOD 
□BREAK 5 11 DBKMOD 
DPLCAP 10 5 DPLCAPMOD 

EBREAK 11 7 17 18 34.1 
EDS 14 8 5 8 1 
EGS 13 8 6 8 1 
ESG 6 10 6 8 1 
EVTO 20 6 18 8 1 

IT 8 17 1 

LORAIN 2 5 1e-9 
LGATE1 9 1.233e-9 
LSOURCE 3 7 0.452e-9 

MOS1 16 6 8 8 MOSMOD M = 0.99 
MOS2 16 21 8 8 MOSMOD M = 0.01 

RBREAK 17 18 RBKMOD 1 
RDRAIN 5 16 RDSMOD 1.408e-3 
RGATE 9 20 3.33 
RIN 6 8 1e9 

RSOURCE 8 7 RDSMOD 20e-3 
RVTO 18 19 RVTOMOD 1 

S1A 6 12 13 8 S1AMOD 
SIB 13 12 13 8 S1BMOD 
S2A 6 15 14 13 S2AMOD 
S2B 13 15 14 13 S2BMOD 


VBAT 8 19 DC 1 
VTO 21 6 0.211 

.MODEL DBDMOD D (IS = 2.82e-13 RS=. 1.72e-2 TRS1 = 1.58e-3 TRS2 = 1.23e-7 CJO = 9.19e-10 TT = 2.03e-8) 

.MODEL DBKMOD D (RS = 2.65e-1 TRS1 = 5.00e-3 TRS2 = 7.09e-5) 

.MODEL DPLCAPMOD D (CJO = 0.42e-9 IS = 1e-30 N = 10) 

.MODEL MOSMOD NMOS (VTO = 2.01 KP = 15.01 IS = 1e-30 N = 10 TOX = 1 L = 1u W = 1u) 

.MODEL RBKMOD RES (TCI = 1.02e-3 TC2 = -1.98e-6) 

.MODEL RDSMOD RES (TCI = 3.50e-3 TC2 = 3.70e-6) 

.MODEL RVTOMOD RES (TCI = -2.53e-3 TC2 = 8.13e-7) 

.MODEL S1AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -6.2 VOFF= -3.8) 

.MODEL S1BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -3.8 VOFF= -6.2) 

.MODEL S2AMOD VSWITCH (RON = 1e-5 ROFF := 0.1 VON = -1.4 VOFF= 4.1) 

.MODEL S2BMOD VSWITCH (RON :=1e-5 ROFF = 0.1 VON = 4.1 VOFF=-1.4) 

.ENDS 

NOTE: For further discussion of the PSPICE model, consult A New PSPICE Sub-circuit for the Power MOSFET Featuring Global 
Temperature Options; IEEE Power Electronics Specialist Conference Records, 1991. 
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SEMICONDUCTOR 


RF1K49090 


December 1995 IM-vrilanr 


Features 

• 3.5A, 12V 

• '’dS(ON) = 0.050Q 

• Temperature Compensating PSPICE Model 

• On-Resistance vs Gate Drive Voltage Curves 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

Description 

The RF1K49090 Dual N-Channel power MOSFET is 
manufactured using an advanced MegaFET process. This 
process, which uses feature sizes approaching those of LSI 
integrated circuits, gives optimum utilization of silicon, 
resulting in outstanding performance. It is designed for use 
in applications such as switching regulators, switching 
converters, motor drivers, relay drivers, and low-voltage bus 
switches. This product achieves full-rated conduction at a 
gate bias in the 3V - 5V range, thereby facilitating true on-off 
power control directly from logic level (5V) integrated 
circuits. 

PACKAGING AVAILABILITY 


3.5A, 12V, Avalanche Rated, Logic Level, Dual 
N-Channel Enhancement-Mode Power MOSFET 




PART NUMBER 

PACKAGE 

BRAND 

RF1K49090 

MS-012AA 

RF1K49090 


NOTE: When ordering, use the entire part number. For ordering in 
tape and reel, add the suffix 96 to the part number, i.e. 
RF1K4909096. 

Formerly developmental type TA49090. 



Absolute Maximum Ratings Ta = +25°c 

Drain-Source Voltage. 

.Vqss 

RF1K49090 

12 

UNITS 

V 

Drain-Gate Voltage. 

.Vqgr 

12 

V 

Gate-Source Voltage. 

.Vqs 

±10 

V 

Drain Current 

Continuous (Pulse width = 5s). 

.b 

3.5 

A 

Pulsed. 

.bM 

Refer to Peak Current Curve 


Pulsed Avalanche Rating. 

.Eas 

Refer to UlS Curve 


Power Dissipation 

Ta = +25°C. 

.Pd 

2 

W 

Derate above+25°C. 


0.016 

W/OC 

Operating and Storage Temperature. 

.'f’sTG» Tj 

-55 to+150 

°C 

Soldering Temperature of Leads for 10s. 

.Tl 

260 

°C 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD Handling Procedures. 
Copyright © Harris Corporation 1995 t 17 
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Specifications RF1K49090 


Electrical Specifications - +25°C, unless otherwise Specified 



Source-Drain Diode Ratings and Specifications 



























































































































DRAIN CURRENT (A) b. DRAIN CURRENT (A) Ij,, DRAIN CURRENT (A) 


RF1K49090 


Typical Performance Curves 



Vos. DRAIN-TO-SOURCE VOLTAGE (V) 

FIGURE 1. SAFE OPERATING AREA CURVE 



25 50 75 100 125 150 

Ta, ambient temperature (®C) 

IGURE 3. MAXIMUM CONTINUOUS DRAIN CURRENT vs 
TEMPERATURE 


PULSE DURATION = 250^18, Ta * +25®C 


n 

z_ 

_ 

J 

Vqs = 10V 
Vqs * 5V 
Vqs * 4.5V 



Ml 

f 

Vos=4V 




\m 





m 


■ 

■ 


rJn 






- 1 - 1 - 1 - 1 - 1 

0 1.0 2.0 3.0 4.0 5.0 

Vos, DRAIN-TO-SOURCE VOLTAGE (V) 

FIGURE 5. TYPICAL SATURATION CHARACTERISTICS 




7-19 

































RF1K49090 


Typical Performance Curves (continued) 


^GS “ ^DS* “ 250nA 


g g 1.5 

i ^ 

II 

ii 




-40 0 40 80 120 

Tj, JUNCTION TEMPERATURE (°C) 


O S 1.5 

Q .< 


1 3 1.0 

2 z 




-40 0 40 80 120 

Tj, JUNCTION TEMPERATURE (®C) 


FIGURE 7. NORMALIZED DRAIN-SOURCE BREAKDOWN 
VOLTAGE vs JUNCTION TEMPERATURE 


FIGURE 8. NORMALIZED GATE THRESHOLD VOLTAGE vs 
JUNCTION TEMPERATURE 


PULSE DURATION a 250^l8, Vqs - 5V, Ip a 3.5A 



PULSE DURATION s 250^8, Vqq = 10V 



Tj, junction temperature C*C) 


3.0 3.5 4.0 4.5 

Vqs, GATE-TO-SOURCE VOLTAGE (V) 


. NORMALIZED rDS(ON) vs JUNCTION TEMPERA¬ 
TURE 


FIGURE 10. rDS(ON) FOR VARYING CONDITIONS OF GATE 
VOLTAGE AND DRAIN CURRENT 


Vdd = 6V, lo = 3.5A, Rl * 1.71Q 



10 20 30 40 

Rqs, GATE-TO-SOURCE RESISTANCE (Q) 



SWITCHING TIME AS A FUNCTION OF GATE RE¬ 
SISTANCE 


FIGURE 12. NORMALIZED SWITCHING WAVEFORMS FOR 

CONSTANT GATE CURRENT. REFER TO HARRIS 
APPLICATION NOTES AN7254 AND AN7260 


fQs, GATE-SOURCE VOLTAGE (V) 






C, CAPACITANCE (pF) 


RF1K49090 


Typical Performance Curves (Continued) 



0 2 4 6 8 10 0.1 1 10 100 

Vds, DRAIN-TO-SOURCE voltage (V) Uv, TIME IN AVALANCHE (ms) 


FIGURE 13. TYPICAL CAPACITANCE VS VOLTAGE FIGURE 14. UNCLAMPED INDUCTIVE SWITCHING. REFERTO 

HARRIS APPLICATION NOTES AN9321 AND 
AN9322 



Ta, ambient TEMPERATURE (®C) 

FIGURE 15. NORMALIZED POWER DISSIPATION vs TEMPERATURE DERATING CURVE 
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Soldering Precautions 

The soldering process creates a considerable thermal stress 
on any semiconductor component. The melting temperature 
of solder is higher than the maximum rated temperature of 
the device. The amount of time the device is heated to a 
high temperature should be minimized to assure device reli¬ 
ability. Therefore, the following precautions should always 
be obsen/ed in order to minimize the thermal stress to which 
the devices are subjected. 

1. Always preheat the device. 

2. The delta temperature between the preheat and soldering 
should always be less than 100°C. Failure to preheat the 
device can result in excessive thermal stress which can 
damage the device. 

3. The maximum temperature gradient should be less than 
5°C per second when changing from preheating to sol¬ 
dering. 


4. The peak temperature in the soldering process should be 
at least 30°C higher than the melting point of the solder 
chosen. 

5. The maximum soldering temperature and time must not 
exceed 260°C for 10 seconds on the leads and case of 
the device. 

6. After soldering is complete, the device should be allowed 
to cool naturally for at least three minutes, as forced cool¬ 
ing will increase the temperature gradient and may result 
in latent failure due to mechanical stress. 

7. During cooling, mechanical stress or shock should be 
avoided. 
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Temperature Compensated PSPICE Model for the RF1K49090 

SUBCKT RF1K49090 2 1 3; rev 9/6/94 

CA 12 8 9.77e-10 
CB 15 14 9.19e-10 
CIN 6 8 7.81 e-10 


□BODY 7 5 DBDMOD 
□BREAK 5 11 DBKMOD 
DPLCAP10 5 DPLCAPMOD 

EBREAK 11 7 17 18 14.89 
EDS 14 8 5 8 1 
EGS 13 8 6 8 1 
ESG 6 10 6 8 1 
EVTO 20 6 18 8 1 


LDRAIN 2 5 1e-9 
LGATE 1 9 1.233e-9 
LSOURCE 3 7 0.452e-9 

MOS1 16 6 8 8 MOSMOD M = 0.99 
MOS2 16 21 8 8 MOSMOD M = 0.01 

RBREAK 17 18 RBKMOD 1 
RDRAIN 5 16 RDSMOD 4.91 e-3 
RGATE 9 20 2.74 
RIN 6 8 1e9 

RSOURCE 8 7 RDSMOD 5e-3 
RVTO 18 19 RVTOMOD 1 



LSOURCE 
-nnnru»o 3 

SOURCE 


S1A 6 12 13 8 S1AMOD 
SIB 13 12 13 8 S1BMOD 
S2A 6 15 14 13 S2AMOD 
S2B 13 15 14 13 S2BMOD 

VBAT 8 19 DC 1 
VTO 21 6 0.3215 


.MODEL DBDMOD D (IS = 7.00e-13 RS = 2.15e-2 TRS1 = 0.5e-3 TRS2 = 3.68e-6 CJO = 1.28e-9 TT = 1.8e-8) 
.MODEL DBKMOD D (RS = 1.28e-1 TRS1 = 1.69e-3 TRS2 = -2.0e-6) 

.MODEL DPLCAPMOD D (CJO = 0.84e-9 IS = 1 e-30 N = 10) 

.MODEL MOSMOD NMOS (VTO =1.63 KP = 11.55 IS = 1e-30 N = 10 TOX=1 L=1u W=1u) 

.MODEL RBKMOD RES (TCI = 9.15e-4 TC2 = 3.13e-7) 

.MODEL RDSMOD RES (TCI = 7.00e-4 TC2 = 5.00e-6) 

.MODEL RVTOMOD RES (TCI = -2.155e-3 TC2 = -2.7e-6) 

.MODEL S1AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -6.05 VOFF= -4.05) 

.MODEL S1BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -4.05 VOFF= -6.05) 

.MODEL S2AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -0.72 VOFF= 4.28) 

.MODEL S2BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = 4.28 VOFF= -0.72) 


1. For further discussion of the PSPiCE model, consult A New PSPICE Sub-circuit for the Power MOSFET Featuring Giobai 
Temperature Options; IEEE Power Electronics Specialist Conference Records, 1991. 
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SEMICONDUCTOR 


RF1K49092 


December 1995 


Features 


3.5A/2.5A, 12V, Avalanche Rated, Logic Level, Complementary 

Enhancement-Mode Power MOSFET 


• 3.5A, 12V (N-Channel) 

2.5A, 12V (P-Channei) 

• rQS(ON) == (N-Channei) 

rDS(ON) = 0.130^2 (P-Channel) 

• Temperature Compensating PSPICE Model 

• On-Resistance vs Gate Drive Voltage Curves 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

Description 

The RF1K49092 complementary power MOSFET is 
manufactured using an advanced MegaFET process. This 
process, which uses feature sizes approaching those of 
LSI integrated circuits, gives optimum utilization of silicon, 
resulting in outstanding performance. It is designed for use 
in applications such as switching regulators, switching 
converters, motor drivers, relay drivers, and low-voltage 
bus switches. This product achieves full-rated conduction 
at a gate bias in the 3V - 5V range, thereby facilitating true 
on-off power control directly from logic level (5V) Integrated 
circuits. 

PACKAGING AVAILABILITY 



NOTE: When ordering, use the entire part number. For ordering in 
tape and reel, add the suffix 96 to the part number, i.e. 
RF1K4909296. 

Formerly developmental type TA49092. 


Absolute Maximum Ratings Ta = +25°c 



N-CHANNEL 


Drain-Source Voltage. Vqss 

Drain-Gate Voltage. Vqqr 

Gate-Source Voltage. Vqs 

Drain Current 

Continuous (Pulse Width = 5s). Id 

Pulsed. Idm 

Pulsed Avalanche Rating. Eas 

Power Dissipation 

Ta = +25°C. Pd 

Derate above +25°C. 

Operating and Storage Temperature. Tstq, Tj 

Soldering Temperature of Leads for 10s. Tl 


P-CHANNEL 

-12 


Refer to Peak Current Curve Refer to Peak Current Curve 


Refer to UlS Curve 


Refer to UlS Curve 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD handling procedures. 
Copyright © Harris Corporation 1995 _ «. 
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Specifications RF1K49092 

N-Channel Electrical Specifications Ta = +25°c, Unless otherwise Specified 



N-Channel Source-Drain Diode Ratings and Specifications 
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Specifications RF1K49092 

P-Channel Electrical Specifications Ta = +2S°c, unless otherwise Specified 


On Resistance 

•'DS(ON) 

Turn-On Time 

bN 


Turn-On Delay Time 

b(ON) 

Rise Time 



PARAMETERS 


Drain-Source Breakdown Voltage 


Gate Threshold Voltage 


Zero Gate Voltage Drain Current 


Gate-Source Leakage Current 


SYMBOL TEST CONDITIONS 


Id = 250pA.Vgs = 0V 


VgS(TH) Vqs = Vps. b = 250pA 


MIN TYP MAX UNITS 


Turn-Off Delay Time 


Fall Time 


Turn-Off Time 


Total Gate Charge 


Gate Charge at -5V 


Threshold Gate Charge 


Input Capacitance 


Output Capacitance 


Reverse Transfer Capacitance 


Thermal Resistance Junction-to-Ambient 



Pulse width = Is 

Device mounted on FR-4 material 


PF 


PF 


62.5 °C/W 


P-Channel Source*-Drain Diode Ratings and Specifications 


PARAMETERS 

SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Forward Voltage 

VsD 

Isd^’2.5A 

- 

- 

-1.25 

V 

Reverse Recovery Time 

bn 

IsD ~ ■2.5A, dbo/dt = -lOOA/ps 

- 

- 

55 

ns 
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Typical Performance Curves (N~Channel) (Continued) 



Tj, JUNCTION TEMPERATURE (“C) 

FIGURE 7. NORMALIZED DRAIN-SOURCE BREAKDOWN 
VOLTAGE vs JUNCTION TEMPERATURE 



Tj, JUNCTION TEMPERATURE (“C) 


FIGURE 8. NORMALIZED GATE THRESHOLD VOLTAGE vs 
JUNCTION TEMPERATURE 



-80 -40 0 40 80 120 16i 

Tj, junction temperature (OC) 

FIGURE 9. NORMALIZED rDS(ON) vs JUNCTION TEMPERA¬ 
TURE 



2.5 


3.0 3.5 4.0 4.5 

Vqs, GATE-TO-SOURCE voltage (V) 


FIGURE 10. rDS(ON) FOR VARYING CONDITIONS OF GATE 
VOLTAGE AND DRAIN CURRENT 



o 



G(REF) 

G(ACT) 


t,TIME(^s) 80: 


'G(REF) 
G (ACT) 


2.50 


FIGURE 11. SWITCHING TIME AS A FUNCTION OF GATE RE¬ 
SISTANCE 


FIGURE 12. NORMALIZED SWITCHING WAVEFORMS FOR 

CONSTANT GATE CURRENT. REFER TO HARRIS 
APPLICATION NOTES AN7254 AND AN7260 


fQS, GATE-SOURCE VOLTAGE (V) 








CAPACITANCE (pF) 


RF1K49092 



Vds, DRAIN-TO-SOURCE voltage (V) 


tAv^ time in avalanche (ms) 


FIGURE 13. TYPICAL CAPACITANCE vs VOLTAGE 


FIGURE 14. UNCLAMPED INDUCTIVE SWITCHING. REFER TO 
HARRIS APPLICATION NOTES AN9321 AND 
AN9322 



25 50 75 100 125 150 

Ta, ambient temperature (°C) 


FIGURE 15. NORMALIZED POWER DISSIPATION vs TEMPERATURE DERATING CURVE 


Test Circuits and Waveforms (N-Channel) 


VARY tp TO OBTAIN 
REQUIRED PEAK Us Rq 





'as /I 


/ \ 

/ \ 
/ \ 


FIGURE 16. UNCLAMPED ENERGY TEST CIRCUIT 


FIGURE 17. UNCLAMPED ENERGY WAVEFORMS 
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Test Circuits and Waveforms (N-Channei) (Continued) 


^QS 

.-TL 



FIGURE 18. RESISTIVE SWITCHING TEST CIRCUIT 


FIGURE 19. RESISTIVE SWITCHING WAVEFORMS 
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, CAPACITANCE (pF) 5 SWITCHING TIME (ns) 


RF1K49092 




0 25 50 75 100 125 150 

Ta, ambient temperature (®C) 


FIGURE 34. NORMALIZED POWER DISSIPATION vs TEMPERATURE DERATING CURVE 
















RF1K49092 


Test Circuits and Waveforms (P-Channei) 



FIGURE 35. UNCLAMPED ENERGY TEST CIRCUIT 


Vdd 



FIGURE 37. RESISTIVE SWITCHING TEST CIRCUIT 


Soidering Precautions 

The soldering process creates a considerable thermal stress 
on any semiconductor component. The melting temperature 
of solder is higher than the maximum rated temperature of 
the device. The amount of time the device is heated to a 
high temperature should be minimized to assure device reli¬ 
ability. Therefore, the following precautions should always 
be observed In order to minimize the thermal stress to which 
the devices are subjected. 

1. Always preheat the device. 

2. The delta temperature between the preheat and soldering 
should always be less than 100°C. Failure to preheat the 
device can result in excessive thermal stress which can 
damage the device. 

3. The maximum temperature gradient should be less than 
5°C per second when changing from preheating to sol¬ 
dering. 

4. The peak temperature in the soldering process should be 
at least 30°C higher than the melting point of the solder 
chosen. 


bVdss 



tAV ^ - 


FIGURE 36. UNCLAMPED ENERGY WAVEFORMS 



FIGURE 38. RESISTIVE SWITCHING WAVEFORMS 


5. The maximum soldering temperature and time must not 
exceed 260°C for 10 seconds on the leads and case of 
the device. 

6. After soldering is complete, the device should be allowed 
to cool naturally for at least three minutes, as forced cool¬ 
ing will increase the temperature gradient and may result 
in latent failure due to mechanical stress. 

7. During cooling, mechanical stress or shock should be 
avoided. 


7-33 








RF1K49092 


Temperature Compensated PSPICE Model for the N-Channel RF1K49092 

SUBCKT RF1K49092 2 1 3; N-Channel Model rev 9/6/94 

CA12 8 9.77e-10 
CB 15 14 9.196-10 
CIN 6 8 7.816-10 

□BODY 7 5 DBDMOD 
□BREAK 5 11 DBKMOD 
DPLCAP 10 5 DPLCAPMOD 

EBREAK 11 7 17 18 14.89 
EDS 14 8 5 8 1 
EGS 13 8 6 8 1 
ESG 6 10 6 8 1 
EVTO 20 6 18 8 1 

IT 8 17 1 

LORAIN 2 5 1e-9 
LGATE 1 9 1.2336-9 
LSOURCE 3 7 0.4526-9 

MOS1 16 6 8 8 MOSMOD M = 

MOS2 16 21 8 8 MOSMOD M = 

RBREAK 17 18 RBKMOD 1 
RDRAIN 5 16 RDSMOD 4.916-3 
RGATE 9 20 2.74 
RIN 6 8 169 

RSOURCE 8 7 RDSMOD 56-3 
RVTO 18 19 RVTOMOD 1 

S1A 6 12 13 8 S1AMOD 
SIB 13 12 13 8 S1BMOD 
S2A 6 15 14 13 S2AMOD 
S2B 13 15 14 13 S2BMOD 

VBAT 8 19 DC 1 
VTO 21 6 0.3215 

.MODEL DBDMOD D (IS = 7.006-13 RS = 2.156-2 TRS1 = 0.56-3 TRS2 = 3.686-6 CJO = 1.286-9 TT = 1.86-8) 

.MODEL DBKMOD D (RS = 1.286-1 TRS1 = 1.696-3 TRS2 = -2.06-6) 

.MODEL DPLCAPMOD D (CJO = 0.846-9 IS = 16-30 N = 10) 

.MODEL MOSMOD NMOS (VTO =1.63 KP=11.55 IS = l6-30 N = 10 TOX = 1 L=1u W=1u) 

.MODEL RBKMOD RES (TCI = 9.156-4 TC2 = 3.136-7) 

.MODEL RDSMOD RES (TCI = 7.006-4 TC2 = 5.006-6) 

.MODEL RVTOMOD RES (TCI = -2.155e-3 TC2 = -2.7e-6) 

.MODEL S1AMODVSWITCH (RON = 16-5 ROFF = 0.1 VON = -6.05 VOFF=-4.05) 

.MODEL SI BMODVSWITCH (RON = 16-5 ROFF = 0.1 VON = -4.05 VOFF=-6.05) 

.MODEL S2AMOD VSWITCH (RON = 16-5 ROFF = 0.1 VON = -0.72 VOFF= 4.28) 

.MODEL S2BMOD VSWITCH (RON = 16-5 ROFF = 0.1 VON = 4.28 VOFF= -0.72) 

.ENDS 

NOTE: 

1. For furth6r discussion of th6 PSPICE modsi, consult A New PSPICE Sub-circuit for the Power MOSFET Featuring Global 
Temperature Options; IEEE Power Electronics Specialist Conference Records, 1991. 






RF1K49092 


Temperature Compensated PSPICE Model for the P-Channel RF1K49092 

SUBCKT RF1K49092 2 1 3; P-Channel Model rev 10/24/94 

CA 12 8 8.75e-10 OPLCAP g 

CB 15 14 8.65e-10 -i} .. . 

CIN 6 8 7.65e-10 

□BODY 5 7 DBDMOD 

DBREAK7 11 DBKMOD SonoAiu 

DPLCAP10 5 DPLCAPMOD ^RDRAIN 

EBREAK 5 11 17 18 -23.75 -A y 

EDS 14 8 5 8 1 ^ - 

EGS 13 8 6 8 1 ESQ 16.1— -I EBREAK(-i;) 

ESG 6 10 8 6 1 I “YI9+ Ihe 

EVTO 20 6 8 18 1 ^ _ EVTO IT'''' 2i1kH 


LDRAIN 2 5 1e-9 
LGATE1 9 1.233e-9 
LSOURCE 3 7 0.452e-9 

MOS1 16 6 8 8 MOSMOD M = 0.99 
MOS2 16 21 8 8 MOSMOD M = 0.01 

RBREAK 17 18 RBKMOD 1 
RDRAIN 5 16 RDSMOD 7.36e-3 
RGATE 9 20 6.1 
RIN 6 8 1e9 

RSOURCE 8 7 RDSMOD 4.56e-2 
RVTO 18 19 RVTOMOD 1 

S1A 6 12 13 8 S1AMOD 
SIB 13 12 13 8 S1BMOD 
S2A 6 15 14 13 S2AMOD 
S2B 13 15 14 13 S2BMOD 

VBAT 8 19 DC 1 
VTO 21 6 -0.558 



3 

SOURCE 


. DBDMOD D (IS = 3.0e-13 RS = 4.4e-2 TRS1 = 1.0e-3 TRS2 = -7.37e-6 CJO = 1.27e-9 TT = 2.2e-8) 
. DBKMOD D (RS = 7.84e-2 TRS1 = -4.27e-3 TRS2 = 5.77e-5) 

- DPLCAPMOD D (CJO = 2.85e-10 IS = 1e-30 N = 10) 

. MOSMOD PMOS (VTO = -2.1423 KP = 9.206 IS = 1e-30 N = 10 TOX = 1 L = 1u W = 1u) 

- RBKMOD RES (TCI = 9.61 e-4 TC2 = -1.09e-6) 

- RDSMOD RES (TCI = 2.10e-3 TC2 = 6.99e-6) 

. RVTOMOD RES (TCI = -1.82e-3 TC2 = 1.47e-7) 

. SI AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = 5.47 VOFF= 3.47) 

. S1BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = 3.47 VOFF= 5.47) 

. S2AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = 1.05 VOFF= -3.95) 

. S2BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON * -3.95 VOFF= 1.05) 


1. For further discussion of the PSPICE model, consult A New PSPICE Sub-circuit for the Power MOSFET Featuring Global 
Temperature Options; IEEE Power Electronics Specialist Conference Records, 1991. 
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SEMICONDUCTOR 


RF1K49093 


December 1995 


2.5A, 12V, Avalanche Rated, Logic Level, Dual 
P-Channel Enhancement-Mode Power MOSFET 


Features 

• 2.5A, 12V 

• fDS(ON) = 0.130Q 

• Temperature Compensating PSPICE Model 

• On-Resistance vs Gate Drive Voltage Curves 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

Description 

The RF1K49093 Dual P-Channel power MOSFET is 
manufactured using an advanced MegaFET process. This 
process, which uses feature sizes approaching those of LSI 
integrated circuits, gives optimum utilization of silicon, 
resulting in outstanding performance. It is designed for use 
in applications such as switching regulators, switching 
converters, motor drivers, relay drivers, and low-voltage bus 
switches. This product achieves full-rated conduction at a 
gate bias in the 3V - 5V range, thereby facilitating true on-off 
power control directly from logic level (5V) integrated 
circuits. 

PACKAGE AVAILABILITY 


PART NUMBER 

PACKAGE 

BRAND 

RF1K49093 

MS-012AA 

RF1K49093 


NOTE: When ordering, use the entire part number. For ordering in 
tape and reel, add the suffix 96 to the part number, i.e. 
RF1K4909396. 

Formerly developmental type TA49093. 


Packaging 

JEDEC MS-012AA (SOP-8) 
BRANDING DASH 



Symbol 





Absolute Maximum Ratings Ta = +25°c 

Drain-Source Voltage. Vqss 

Drain-Gate Voltage. Vqqr 

Gate-Source Voltage. Vqs 

Drain Current 

Continuous (Pulse width = 5s). Iq 

Pulsed. Idm 

Pulsed Avalanche Rating. Eas 

Power Dissipation 

T^ = +25°C.Pd 

Derate above +25°C. 

Operating and Storage Temperature. Tsjq. Tj 

Soldering Temperature of Leads for 10s. Tl 


RF1K49093 

-12 

-12 

±10 

2.5 

Refer to Peak Current Curve 
Refer to UlS Curve 

2 

0.016 

-55 to+150 
260 


UNITS 

V 

V 

V 


w 

w/°c 

°c 

°c 


CAUTION: These devices are sensitive to eiectrostatic discharge. Users should follow proper ESD handling procedures. 
Copyright © Harris Corporation 1995 oo 
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Specifications RF1K49093 


Electrical Specifications Ta +25^C, Unless otherwise Specified 


PARAMETER 


TEST CONDITIONS 


MIN TYP MAX UNITS 


Drain-Source Breakdown Voltage 


Gate Threshold Voltage 


Zero Gate Voltage Drain Current 


Gate-Source Leakage Current 


On Resistance 


Turn-On Time 


Turn-On Delay Time 


Turn-Off Delay Time 


Turn-Off Time 


Total Gate Charge 


Gate Charge at -5V 


Threshold Gate Charge 


input Capacitance 


Output Capacitance 


Reverse Transfer Capacitance 


Thermal Resistance Junction-to-Ambient 


BVdss Id«250pA.Vqs = 0V 


VgS(TH) I Vqs = Vps. b * 250pA 






D = 2.5A.Vgs«-5V 


Vdd--6V, Id = 2.5A. 
Rl*2.40Q, Vqs*‘5V, 
Bgs ” 250 



G(TH) VGs*OVt0.1V 


Vds»-10V.Vqs«0V, 

f*1MHz 


Pulse width «1 second 
Device mounted on FR-4 material 




Source-Drain Diode Ratings and Specifications 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

mooli 

TYP 

MAX 

UNITS 

Forward Voltage 


•so ® "2.5A 

- 

■ 

•1.25 


Reverse Recovery Time 

tRR 

iso ‘2.5A. disc/dt»-lOOA/ps 

- 

- 

55 

ns 



















































































































Id, DRAIN CURRENT (A) ^ Id, DRAIN CURRENT (A) ^ Id, DRAIN CURRENT (A) 


RF1K49093 




Ta, ambient temperature (<*C) 


IGURE 3. MAXIMUM CONTINUOUS DRAIN CURRENT vs 
TEMPERATURE 


Ta = +25®C 



FIGURE 4. PEAK CURRENT CAPABILITY 


PULSE DURATIONS 250^8, Ta = +25°C Vdd = -6 V 

-25 

-20 

-15 

-10 

-5 

0 

0 -1.0 -2.0 -3.0 -4.0 -5.0 0.0 -1.5 -3.0 -4.5 -6.0 -7. 

Vds, DRAIN-TO-SOURCE voltage (V) Vqs, GATE-TO-SOURCE voltage (V) 



FIGURE 5. TYPICAL SATURATION CHARACTERISTICS 


FIGURE 6. TYPICAL TRANSFER CHARACTERISTICS 







































RF1K49093 


Typical Performance Curves (Continued) 


g 2.0 

3 

o 

o UJ 
Z S ^ 

< 5 

oc o 

o > 

O z 
UJ ^ 1.0 
b! O 

< ^ 

s < 

CC UJ 
o nc 
2 00 


lD = -250^A 


^GS “ '^DS> Id = -250^A 



-40 0 40 80 120 

Tj, JUNCTION TEMPERATURE (°C) 


A UJ 

f i 

0.5 



-40 0 40 80 120 

Tj, JUNCTION TEMPERATURE (^C) 


FIGURE 7. NORMALIZED DRAIN-SOURCE BREAKDOWN 
VOLTAGE vs JUNCTION TEMPERATURE 


FIGURE 8. NORMALIZED GATE THRESHOLD VOLTAGE vs 
JUNCTION TEMPERATURE 


PULSE DURATION = 250^as, Vqs = -5V, Ip = -2.5A 


PULSE DURATION = 250|lis, Vqd = -1OV 



-80 -40 0 40 80 120 

Tj, junction temperature (®C) 

FIGURE 9. NORMALIZED rDS(ON) vs JUNCTION 
TEMPERATURE 


Vnn = -6V, In = -2.5A, Rl= 2.400 




-2.5 -3.0 -3.5 -4.0 -4.5 

Vqs, GATE-TO-SOURCE voltage (V) 

FIGURE 10. rDS(ON) FOR VARYING CONDITIONS OF GATE 
VOLTAGE AND DRAIN CURRENT 



■ 0.75 BVdss ■ 

■ 0.50 BVdss ' 

■ 0.25 BVdss ' 




Rqs, GATE-TO-SOURCE RESISTANCE (O) 

FIGURE 11. SWITCHING TIME AS A FUNCTION OF GATE 
RESISTANCE 


FIGURE 12. NORMALIZED SWITCHING WAVEFORMS FOR 

CONSTANT GATE CURRENT. REFER TO HARRIS 
APPLICATION NOTES AN7254 AND AN7260 
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C. CAPACITANCE (pF) 


RF1K49093 


Typical Performance Curves (continued) 

Vgs = ov, FREQUENCY (f) s IMHz 




FIGURE 13. TYPICAL CAPACITANCE vs VOLTAGE 


0.1 1 10 100 
tAv> time in avalanche (ms) 

FIGURE 14. UNCLAMPED INDUCTIVE SWITCHING. REFER TO 
HARRIS APPLICATION NOTES AN9321 AND 
AN9322 



0 25 50 75 100 125 150 

Ta, ambient temperature (^C) 

FIGURE 15. NORMALIZED POWER DISSIPATION vs TEMPERATURE DERATING CURVE 




FIGURE 16. UNCLAMPED ENERGY TEST CIRCUIT 


FIGURE 17. UNCLAMPED ENERGY WAVEFORMS 















RF1K49093 



Soldering Precautions 

The soldering process creates a considerable thermal stress 
on any semiconductor component. The melting temperature 
of solder is higher than the maximum rated temperature of 
the device. The amount of time the device is heated to a 
high temperature should be minimized to assure device reli¬ 
ability. Therefore, the following precautions should always 
be observed in order to minimize the thermal stress to which 
the devices are subjected. 

1. Always preheat the device. 

2. The delta temperature between the preheat and soldering 
should always be less than 100°C. Failure to preheat the 
device can result in excessive thermal stress which can 
damage the device. 

3. The maximum temperature gradient should be less than 
5°C per second when changing from preheating to sol¬ 
dering. 


4. The peak temperature in the soldering process should be 
at least 30°C higher than the melting point of the solder 
chosen. 

5. The maximum soldering temperature and time must not 
exceed 260°C for 10 seconds on the leads and case of 
the device. 

6. After soldering is complete, the device should be allowed 
to cool naturally for at least three minutes, as forced cool¬ 
ing will increase the temperature gradient and may result 
in latent failure due to mechanical stress. 

7. During cooling, mechanical stress or shock should be 
avoided. 


7-41 


SMALL OUTLINE 
PRODUCTS 






RF1K49093 


Temperature Compensated PSPICE Model for the RF1K49093 

SUBCKT RF1K49093 2 1 3; rev 1 

CA 12 8 8.756-10 
CB 15 14 8.65e-10 
ClN6 8 7.65e-10 


□BODY 5 7 DBDMOD 
□BREAK 7 11 DBKMOD 
DPLCAP 10 5 DPLCAPMOD 

EBREAK5 11 17 18-23.75 
EDS 148 58 1 
EGS138681 
ESG 6 10 86 1 
EVTO 20 6 8 18 1 

IT 8 17 1 

LDRAIN2 5 1e-9 
LGATE 1 9 1.233e-9 
LSOURCE 3 7 0.452e-9 

MOS1 16 6 8 8 MOSMOD M = 0.99 
MOS2 16 21 8 8 MOSMOD M = 0.01 

RBREAK17 18RBKMOD1 
RDRAIN 5 16 RDSMOD 7.36e-3 
RGATE 9 20 6.1 
RIN6 8 1e9 

RSOURCE 8 7 RDSMOD 4.56e-2 
RVTO 18 19 RVTOMOD 1 

S1A612 13 8S1AMOD 
S1B1312 13 8S1BMOD 
S2A6 15 14 13S2AMOD 
S2B1315 14 13S2BMOD 

VBAT 8 19 DC 1 
VTO 21 6 -0.558 

.MODEL DBDMOD D (IS = 3.0e-13 RS = 4.4e-2 TRS1 = 1.0e-3 TRS2 = -7.37e-6 CJO = 1.27e-9 TT = 2.2e-8) 

.MODEL DBKMOD D (RS = 7.84e-2 TRS1 = -4.27e-3 TRS2 = 5.77e-5) 

.MODEL DPLCAPMOD D (CJO = 2.85e-10 IS = 1e-30 N = 10) 

.MODEL MOSMOD PMOS (VTO = -2.1423 KP = 9.206 IS = 1e-30 N = 10 TOX = 1 L = 1u W = 1u) 

.MODEL RBKMOD RES (TCI = 9.61 e-4 TC2 = -1.09e-6) 

.MODEL RDSMOD RES (TCI = 2.10e-3 TC2 = 6.99e-6) 

.MODEL RVTOMOD RES (TCI = -1.82e-3 TC2 = 1.47e-7) 

.MODEL S1AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = 5.47 VOFF= 3.47) 

.MODEL S1BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = 3.47 VOFF= 5.47) 

.MODEL S2AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VCN = 1.05 VOFF= -3.95) 

.MODEL S2BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -3.95 VOFF= 1.05) 

.ENDS 

NOTE: 

1. For further discussion of the PSPICE model, consult A New PSPICE Sub-circuit for the Power MOSFET Featuring Globai 
Temperature Options; IEEE Power Electronics Specialist Conference Records, 1991. 








SEMICONDUCTOR 


RF1K49156 


December 1995 


6.3A, 30V, Avalanche Rated, Logic Level, Single 
N-Channel Enhancement-Mode Power MOSFET 




Features 

• 6.3A,30V 

• ''dS(ON) = 0.030Q 

• Temperature Compensating PSPICE Model 

• On-Resistance vs Gate Drive Voltage Curves 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

Description 

The RF1K49156 Single N-Channei power MOSFET is man¬ 
ufactured using an advanced MegaFET process. This pro¬ 
cess, which uses feature sizes approaching those of LSI 
integrated circuits, gives optimum utilization of silicon, 
resulting in outstanding performance. It was designed for 
use in applications such as switching regulators, switching 
converters, motor drivers, relay drivers, and low-voltage bus 
switches. This product achieves full-rated conduction at a 
gate bias in the 3V - 5V range, thereby facilitating true on-off 
power control directly from logic level (5V) integrated cir¬ 
cuits. 

PACKAGING AVAILABILITY 


PART NUMBER 

PACKAGE 

BRAND 

RF1K49156 

MS-012AA 

RF1K49156 


NOTE: When ordering, use the entire part number. For ordering in 
tape and reel, add the suffix 96 to the part number, i.e., RF1K4915696. 

Formerly developmental type TA49156. 



Absolute Maximum Ratings T^ = +25°c 

Drain-Source Voltage. 

.Vqss 

RF1K49156 

30 

UNITS 

V 

Drain-Gate Voltage. 

.Vqqr 

30 

V 

Gate-Source Voltage. 

to 

(5 

> 

±10 

V 

Drain Current 

Continuous (Pulse width = Is). 

.b 

6.3 

A 

Pulsed. 

.bM 

Refer to Peak Current Curve 


Pulsed Avalanche Rating. 

.Eas 

Refer to UlS Curve 


Power Dissipation 

Ta = +25°C. 

.Pd 

2 

W 

Derate above +25°C. 


0.016 

W/°C 

Operating and Storage Temperature. 

.Tstg. Tj 

-55 to+150 

OC 

Soldering Temperature of Leads for 10s. 

.Tl 

260 

°C 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD Handling Procedures. 
Copyright © Harris Corporation 1995 ^ 
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Specifications RF1K491S6 


Electrical Specifications Ta » Unless Otheiwlse Specified 



Source-Drain Diode Ratings and Specifications 




















































































































RK1K49156 


Typical Performance Curves 


Ta = +25°C 



AREA 
LIMITED BY rDS(ON) 


Vds, DRAIN-TO-SOURCE voltage (V) 
FIGURE 1. SAFE OPERATING AREA CURVE 


< oc 

0.1 



SINGLE PULSE 


10-3 10-2 10 '^ 10 ® 10 ^ 10 ^ 10 ® 

t, RECTANGULAR PULSE DURATION (s) 

FIGURE 2. NORMALIZED MAXIMUM TRANSIENT THERMAL 
IMPEDANCE 



Ta s +25OC 


25 50 75 100 125 150 

Ta, ambient temperature (°C) 

FIGURE 3. MAXIMUM CONTINUOUS DRAIN CURRENT vs 

temperature 

PULSE DURATION = 250^is, Ta = +25‘‘C 
-- 

Iff - Vgs = 5V 

llh - Vgs = 4V 



1-5 10-4 10-® 10*2 10*^ 10® 

t, PULSE WIDTH (s) 

FIGURE 4. PEAK CURRENT CAPABILITY 


Vgs = 2.5V 


PULSE TEST I 
PULSE DURATION ^ 250^s 
DUTY CYCLE = 0.5% MAX 


Vos, DRAIN-TO-SOURCE VOLTAGE (V) 


Vgs. GATE-TO-SOURCE voltage (V) 


FIGURE 5. TYPICAL SATURATION CHARACTERISTICS 


FIGURE 6. TYPICAL TRANSFER CHARACTERISTICS 


7-45 


SMALL OUTLINE 
PRODUCTS 











































RK1K49156 


Typical Performance Curves (continuad) 


Io>250mA 

Vqs®Vds* Id®250^A 



•40 0 40 80 120 160 

Tj. JUNCTION TEMPERATURE i^C) 

NORMALIZED DRAIN-SOURCE BREAKDOWN 
VOLTAGE vs JUNCTION TEMPERATURE 


PULSE DURATION « 250^8, Vqs « SV, Ip ■ 6.3A 



•80 -40 0 40 80 120 160 

Tj, JUNCTION TEMPERATURE C’C) 

FIGURE 8. NORMALIZED GATE THRESHOLD VOLTAGE vs 
JUNCTION TEMPERATURE 

PULSE DURATION » 250^8, Vdo «15V 


Id®15A 

_J_ 




I^Id 

b6.3A 

b3.5A 

b1.75A 















Tj, junction temperature (®C) 

FIGURE 9. NORMALIZED rDS(ON) vs JUNCTION TEMPERA¬ 
TURE 

Voo «15V, Iq « 6.3A. Rlb 2.380 

““I I I I 



0 10 20 30 40 50 

RqS, QATE-TO-SOURCE resistance (O) 

FIGURE 11. SWITCHING TIME AS A FUNCTION OF GATE RE¬ 
SISTANCE 


Vqs* GATE-TO-SOURCE voltage (V) 

RGURE 10. rDS(ON) ^OR VARYING CONDITIONS OF GATE 
VOLTAGE AND DRAIN CURRENT 



R,, B 4.76Q 
GKREF) ® 0,65mA 
/qs « 5V 
PLATEAU VOLTAGES IN 
DESCENDING ORDER: 
Vdd«BVdss 
Vdd=:0.75 BVdss 
Vdd<»0.50 BVqss 
Vdd» 0.25 BVdss 


20r^^5[^ t,TIME(n8) 

'G(ACT) 'G(ACT) 

FIGURE 12. NORMAUZED SWITCHING WAVEFORMS FOR 

CONSTANT GATE CURRENT. REFER TO HARRIS 
APPLICATION NOTES AN7254 AND AN7260 
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GATE-SOURCE VOLTAGE (V) 











C, CAPACITANCE (pF) 


RK1K49156 


Typical Performance Curves (continued) 



0 5 10 15 20 25 

Vds. DRAIN-TO-SOURCE voltage (V) 

FIGURE 13. TYPICAL CAPACITANCE vs VOLTAGE 



0.1 1 10 100 
tAVt TIME IN AVALANCHE (ms) 

FIGURE 14. UNCLAMPED INDUCTIVE SWITCHING. REFER TO 
HARRIS APPLICATION NOTES AN9321 AND 
AN9322 



FIGURE 15. NORMALIZED POWER DISSIPATION vs TEMPERATURE DERATING CURVE 


Test Circuits and Waveforms 



FIGURE 16. UNCLAMPED ENERGY TEST CIRCUIT FIGURE 17. UNCLAMPED ENERGY WAVEFORMS 
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RK1K491S6 



Soldering Precautions 

The soldering process creates a considerable thermal stress 
on any semiconductor component. The melting temperature 
of solder is higher than the maximum rated temperature of 
the device. The amount of time the device is heated to a 
high temperature should be minimized to assure device reli¬ 
ability. Therefore, the following precautions should always 
be observed In order to minimize the thermal stress to which 
the devices are subjected. 

1. Always preheat the device. 

2. The delta temperature between the preheat and soldering 
should always be less than 100°C. Failure to preheat the 
device can result in excessive thermal stress which can 
damage the device. 

3. The maximum temperature gradient should be less than 
5°C per second when changing from preheating to sol¬ 
dering. 


4. The peak temperature in the soldering process should be 
at least 30°C higher than the melting point of the solder 
chosen. 

5. The maximum soldering temperature and time must not 
exceed 260°C for 10 seconds on the leads and case of 
the device. 

6. After soldering is complete, the device should be allowed 
to cool naturally for at least three minutes, as forced cool¬ 
ing will increase the temperature gradient and may result 
in latent failure due to mechanical stress. 

7. During cooling, mechanical stress or shock should be 
avoided. 
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RK1K49156 


Temperature Compensated PSPICE Model for the RF1K49156 


SUBCKT RF1K49156 2 1 3; rev 2/7/95 

CA 12 8 2.953e-9 
CB 15 14 2.81 Oe-9 
CIN 6 8 1.925e-9 

□BODY 7 5 DBDMOD 
□BREAK 5 11 DBKMOD 
DPLCAP10 5 DPLCAPMOD 

EBREAK 11 7 17 18 35.64 
EDS 14 8 5 8 1 
EGS 13 8 6 8 1 
ESG 6 10 6 8 1 

EVTO 20 6 18 8 1 LGATE 


LDRAIN 2 5 1e-9 
LGATE1 9 1.04e-9 
LSOURCE 3 7 2.37e-10 


SOURCE 
» 3 


MOS1 16 6 8 8 MOSMOD M = 0.99 
MOS2 16 21 8 8 MOSMOD M = 0.01 

RBREAK 17 18 RBKMOD 1 
RDRAIN 5 16 RDSMOD 2.43e-3 
RGATE 9 20 1.639 
RIN 6 8 1e9 
RLDRAIN 2 5 10 
RLGATE 1 9 10.4 
RLSOURCE 3 7 2.37 
RSOURCE 8 7 RDSMOD 15.8e-3 
RVTO 18 19 RVTOMOD 1 



RLSOURCE 

RBREAK 


EGS ( ) EDS ( i 


S1A 6 12 13 8 S1AMOD 
S1B 13 12 13 8 S1BMOD 
S2A 6 15 14 13 S2AMOD 
S2B 13 15 14 13 S2BMOD 


VBAT 8 19 DC 1 
VTO 21 6 0.453 


_ DBDMOD D (IS = 1.80e-12 RS = 1.50e-2 TRS1 = 3.70e-3 TRS2 = -2.23e-5 CJO = 2.63e-9 
> DBKMOD D (RS = 4.15e-1 TRS1 = 6.50e-3 TRS2 = -3.80e-5) 

. DPLCAPMOD D (CJO = 5.250-10 IS = 1e-30 N = 10) 

. MOSMOD NMOS (VTO = 1.92 KP = 136 IS = 1e-30 N = 10 TOX = 1 L = 1u W = 1u) 

. RBKMOD RES (TCI = 9.25e-4 TC2 = 5.61 e-7) 

. RDSMOD RES (TCI = 3.62e-3 TC2 = 1.03e-5) 

_ RVTOMOD RES (TCI = -1.85e-3 TC2 = -6.00e-6) 

- SI AMOD VSWITCH (RON = 1e-5 ROFF * 0.1 VON * -4.55 VOFF= -2.55) 

. S1BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -2.55 VOFF= -4.55) 

. S2AMOD VSWITCH (RON = le-S ROFF = 0.1 VON = -1.25 VOFF=: 3.75) 

- S2BMOD VSWITCH (RON = 1 e-5 ROFF = 0.1 VON = 3.75 VOFF= -1.25) 


1. For further discussion of the PSPICE model, consult A New PSPiCE Sub-Circuit for the Power MOSFET Featuring Global 
Temperature Options; IEEE Power Electronics Specialist Conference Records, 1991. 
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SEMICONDUCTOR 


RF1K49157 


December 1995 


6.3A, 30V, Avalanche Rated, Single 
N-Channei Enhancement-Mode Power MOSFET 


Features 

• 6.3A,30V 

• •'dS(ON) = 

• Temperature Compensating PSPICE Model 

• Peak Current vs Pulse Width Curve 

• UlS Rating Curve 

Description 

The RF1K49157 Single N-Channel power MOSFET is 
manufactured using an advanced MegaFET process. This 
process, which uses feature sizes approaching those of LSI 
integrated circuits, gives optimum utilization of silicon, 
resulting in outstanding performance. It was designed for 
use in applications such as switching regulators, switching 
converters, motor drivers, relay drivers, and low-voltage bus 
switches. This device can be operated directly from 
integrated circuits. 

PACKAGING AVAILABILITY 


PART NUMBER 

PACKAGE 

BRAND 

RF1K49157 

MS-012AA 

RF1K49157 


NOTE: When ordering, use the entire part number. For ordering in 
tape and reel, add the suffix 96 to the part number, I.e. 
RF1K4915796. 

Formerly developmental type TA49157. 



Absolute Maximum Ratings Ta = +25°c 

Drain-Source Voltage. 

.Vqss 

RF1K49157 

30 

UNITS 

V 

Drain-Gate Voltage. 

.Vqgr 

30 

V 

Gate-Source Voltage. 

.Vqs 

±20 

V 

Drain Current 

Continuous (Pulse width = 1s). 

.b 

6.3 

A 

Pulsed. 

.bM 

Refer to Peak Current Cun/e 


Pulsed Avalanche Rating. 

< 

LU 

Refer to UlS Curve 


Power Dissipation 

Ta = +25°C. 

.Pd 

2 

W 

Derate above +25°C.. 


0.016 

W/°C 

Operating and Storage Temperature. 

."^STG' Tj 

-55 to+150 

°C 

Soldering Temperature of Leads for 10s. 

.Tl 

260 

°C 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD Handling Procedures. 
Copyright © Harris Corporation 1995 


File Number 4012.2 























Specifications RF1K49157 


Electrical Specifications = +25°C, unless otherwise Specified 



Source-Drain Diode Ratings and Specifications 
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, DRAIN CURRENT (A) b* DRAIN CURRENT (A) Iq, DRAIN CURRENT (A) 


RF1K491S7 


Typical Performance Curves 
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Yds, DRAIN-TO-SOURCE voltage (V) 

FIGURE 1. SAFE OPERATING AREA CURVE 


t, RECTANGULAR PULSE DURATION (s) 

FIGURE 2. NORMALIZED MAXIMUM TRANSIENT THERMAL 
IMPEDANCE 
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FOR TEMPERATURES 
ABOVE +25°C DERATE PEAK 
CURRENT AS FOLLOWS: 
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25 50 75 too 125 150 

Ta, ambient temperature (®C) 

IGURE 3. MAXIMUM CONTINUOUS DRAIN CURRENT vs 
TEMPERATURE 


r® 10*^ 10*® 10*® 10*^ 10' 

t, PULSE WIDTH (S) 

FIGURE 4. PEAK CURRENT CAPABILITY 



Vqs, DRAIN-TO-SOURCE VOLTAGE (V) 


Vqs, GATE-TO-SOURCE voltage (V) 


FIGURE 5. TYPICAL SATURATION CHARACTERISTICS 


FIGURE 6. TYPICAL TRANSFER CHARACTERISTICS 





















































RF1K491S7 


Typical Performance Curves (continued) 


^GS “ *0 = 250^A 



Tj, JUNCTION TEMPERATURE (*^C) 

FIGURE 7. NORMALIZED DRAIN-SOURCE BREAKDOWN 
VOLTAGE vs JUNCTION TEMPERATURE 



g.i-s 

a o 

S§ 

Sg 

<0 1.0 

flC o 

O I 
2 


-80 -40 0 40 80 120 160 

Tj, JUNCTION TEMPERATURE (^C) 

FIGURE 8. NORMALIZED GATE THRESHOLD VOLTAGE vs 
JUNCTION TEMPERATURE 


PULSE DURATION s 250^8, Vqs = 10V, Iq b 6.3A 


PULSE DURATION = 250^8, Ypp = 15V 




Tj, JUNCTION TEMPERATURE (®C) 
FIGURE 9. NORMALIZED rQS(ON) vs JUNCTION 
TEMPERATURE 



Vqs, GATE-TO-SOURCE voltage (V) 

FIGURE 10. rDS(ON) VARYING CONDITIONS OF GATE 
VOLTAGE AND DRAIN CURRENT 


Vgs = OV, FREQUENCY (f) r; 1 MHz 



Vdd = 0.75 BVdss 
Vdd = 0.50 BVdss 
Vdd *0.25 BVdss 


20j^i5EfI t,TIME(^s) 80 :-^—^ 

'G(ACT) 'g(ACT) 

FIGURE 11. NORMALIZED SWITCHING WAVEFORMS FOR 

CONSTANT GATE CURRENT. REFER TO HARRIS 
APPLICATION NOTES AN7254 AND AN7260 



Vds> DRAIN-TO-SOURCE VOLTAGE (V) 
FIGURE 12. TYPICAL CAPACITANCE vs VOLTAGE 
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Typical Performance Curves (continued) 


Jav = (L)(lAsy(1.3*RATED BVdss - Vdd) | M||| 

tAv = (L/R)ln[(lAs‘RV(1-3*RATED BVdss ■ Vdd) +11 



STARTING Tj * +150®C 


1 10 
tAv, TIME IN AVALANCHE (ms) 


25 50 75 100 125 

Ta, ambient temperature (OQ) 


FIGURE 13. UNCLAMPED INDUCTIVE SWITCHING. REFER TO FIGURE 14. NORMALIZED POWER DISSIPATION vs 
HARRIS APPLICATION NOTES AN9321 AND TEMPERATURE DERATING CURVE 

AN9322 














RF1K49157 


Temperature Compensated PSPICE Model for the RF1K49157 


DPLCAP 5 


SUBCKT RF1K49157 21 3; rev 3/14/95 

CA 12 8 1.834e-9 
CB 15 14 1.72e-9 
CIN 6 8 1.416e-9 

□BODY 7 5 DBDMOD 
□BREAK 5 11 DBREAKMOD 
DPLCAP 10 5 DPLCAPMOD 


EBREAK 11 7 17 18 34.89 
EDS 14 8 5 8 1 
EGS 13 8 6 8 1 
ESG 6 10 6 8 1 
EVTHRESH6 21 19 8 1 
EZTEMPCO 20 6 18 22 1 


LDRAIN 2 5 1.0e-9 I | j ^ Wu j 

LGATE1 9 1.04e-9 

LSOURCE 3 7 0.237e-9 SIA S2A 

MOS1 16 6 8 8 MSTRONG M = 0.99 
MOS2 16 21 8 8 MWEAK M = 0.01 

RBREAK 17 18 RBREAKMOD 1 1 1 

RDRAIN 5 16 RDRAINMOD 4.39e-3 T A ^4 C 

RGATE 9 20 1.53 EGs(^ EDs(^ 

RIN 6 8 1e9 SV 

RLDRAIN 2 5 1.0 - ~ i - -1 . 

RLGATE 1 9 10.4 

RLSOURCE 3 7 0.237 

RSOURCE 8 7 RSOURCEMOD 4.44e-3 

RTHRESH 22 8 RTHRESMOD 1 

RZTEMPCO 18 19 RZTEMPCOMOD 1 

SIA 6 12 13 8 S1AMOD 
SIB 13 12 13 8 S1BMOD 
S2A 6 15 14 13 S2AMOD 
S2B 13 15 14 13 S2BMOD 

VBAT 22 19 DC 1 

.MODEL DBDMOD D (IS = 1.14e-12 RS = 6.01e-3 TRS1 = 1.05e-4 TRS2 = -2.46e-5 CJO = 2.62e-9 
.MODEL DBREAKMOD D (RS = 4.89e-1 TRS1 = 2.11e-3 TRS2 = -3.19e-6) 

.MODEL DPLCAPMOD D (CJO = 1.007e-9 IS = 1e-30 N = 10) 

.MODEL MSTRONG NMOS (VTO = 2.567 KP = 33.21 IS = 1e-30 N = 10 TOX = 1 L = 1u W = 1u) 

.MODEL MWEAK NMOS (VTO=2.0225 KP = 33.21 IS = 1e-30 N = 10TOX= 1 L= 1u W = 1u) 

.MODEL RBREAKMOD RES (TCI = 9.59e-4 TC2 = -2.87e-7) 

.MODEL RDRAINMOD RES (TCI = 8.08e-3 TC2 = 1.6e-5) 

.MODEL RSOURCEMOD RES (TC1=0 TC2=0) 

.MODEL RTHRESHMOD RES (TC1=-6.4e-4 TC2=-8.1e-6) 

.MODEL RZTEMPCOMOD RES (TCI = -2.43e-3 TC2 = 1.57e-6) 

.MODEL S1AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -6.47 VOFF= -4.47) 

.MODEL S1BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -4.47 VOFF= -6.47) 

.MODEL S2AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -3.3 VOFF= 1.7) 

.MODEL S2BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = 1.7 VOFF= -3.3) 



TT = 2.44e-8) 


1. For further discussion of the PSPICE model, consult A New PSPICE Sub-circuit for the Power MOSFET Featuring Global 
Temperature Options; IEEE Power Electronics Speciaiist Conference Records, 1991. 
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Soldering Precautions 

The soldering process creates a considerable thermal stress 
on any semiconductor component. The melting temperature 
of solder is higher than the maximum rated temperature of 
the device. The amount of time the device is heated to a 
high temperature should be minimized to assure device reli¬ 
ability. Therefore, the following precautions should always 
be observed in order to minimize the thermal stress to which 
the devices are subjected. 

1. Always preheat the device. 

2. The delta temperature between the preheat and soldering 
should always be less than 100®C. Failure to preheat the 
device can result in excessive thermal stress which can 
damage the device. 

3. The maximum temperature gradient should be less than 
5°C per second when changing from preheating to 
soldering. 


4. The peak temperature in the soldering process should be 
at least 30°C higher than the melting point of the solder 
chosen. 

5. The maximum soldering temperature and time must not 
exceed 260°C for 10 seconds on the leads and case of 
the device. 

6. After soldering is complete, the device should be allowed 
to cool naturally for at least three minutes, as forced cool¬ 
ing will increase the temperature gradient and may result 
in latent failure due to mechanical stress. 

7. During cooling, mechanical stress or shock should be 
avoided. 
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Quality and Reliability Assurance 


The ability to buiid and maintain the high leveis of qual¬ 
ity and reliability today, depends on inherent design and 
process capability, and not the degree of test and inspection. 
Both the design and production facilities for Power MOS- 
FETs are totally new, with state-of-the-art equipment and 
process techniques which deliver this needed capability. 

In-Process Quality Control 

All critical phases of the highly automated power MOSFET 
manufacturing cycle have been characterized with respect to 
their intrinsic variability. Statistical limits have been estab¬ 
lished to give warning of abnormal process trends and fluc¬ 
tuations, based on this intrinsic capability. These limits are 
constantly tightened as the process improves and are well 
within the engineering specifications. The emphasis at 
Harris is to employ statistical methods at the point of control, 
rather than an Inspection point at the end of a process. 

Control of Outgoing Product 

The quality control lot acceptance sampling of finished prod¬ 
uct is performed after manufacturing has performed 100% 
inspection of all specified electrical characteristics. The cur¬ 
rent sampling level is 0.1% AQL for electrical parameters, 
and is constantly being improved. However, due to tight 
parameter distributions gained through process control and 
inherent design capability, the average outgoing quality level 
(AOQ) to the customer has been in the order of 100 PPM 
( 0 . 01 %). 

Reliability Assurance 

Harris Semiconductor has a world-wide reliability program 
that helps to shape the direction of new product develop¬ 
ment, assures that the reliability level is maintained through¬ 
out the production cycle, and develops specific models to 
prefiict the reliability in the end-use application. In order to 
meet these objectives, a reliability facility is maintained at 
each manufacturing location for real-time feedback. A cen¬ 
tralized reliability engineering organization develops all new 
test methods and supports new product/process develop¬ 
ment. Each group is fully trained in the reliability and applied 
statistics disciplines, as well as failure analysis, and are 
responsible for using these techniques to monitor and 
improve product capability. 

The Reliability Program 

The reliability-assurance program operates at all stages of 
production, using the following four-pronged approach. 

Product Design and Development 

During early development, initial product lots are character¬ 
ized through accelerated reliability tests which establish the 
product capability. Once the design had been fine-tuned. 


multiple production runs are initiated and samples are sub¬ 
jected to a full range of standardized accelerated tests. All 
lots must meet pre-established reliability standards before 
any new design or process can be released for production. 

Wafer HTRB 

Harris Semiconductor has developed a totally unique In-line 
reliability test performed at the wafer level. Samples from 
each wafer lot receive a 24-hour +150°C bias life test to 
measure passivation integrity and surface cleanliness. 

Real Time Indicators (RTI) 

RTI’s are short-duration accelerated-stress tests used to 
control the occurrence of specific failure mechanisms that 
can significantly affect product reliability. The stress levels 
are designed to induce failures, so that product-capability 
shifts can be detected and corrected. They are performed 
weekly at each manufacturing location. In this real-time 
method of determining reliability, a continuous flow of data is 
provided to indicate how well the manufacturing process is 
performing product. 


TABLE 1. TYPICAL MOSFET RTI TESTS 


TEST 

CONDITIONS 

PACKAGE 

TYPICAL 

DURATION 

Power 

Cycling 

PD = 4.75W 

Tj = +350C-175°C 
(approx.) 

Plastic 

10-15K 

Cycles 

Power 

Cycling 

PD = 4.75W 

Tj = +35°C-175°C 
(approx.) 

TO-3 

20 - 50K 
Cycles 

D-S Bias 

Life 

Ta = +150°C 

80% of Drain 

Source 

All 

168 Hours 

G-S Bias 
Life 

G-S = 16V 

Ta = +150OC 

Ail 

168 Hours 


Requalification Program (RQP) 

Each product is requalified every six to twelve months to the 
same matrix of tests required for the initial production 
release. This operation measures the changes in the total 
capability of each MOSFET family to meet the original reli¬ 
ability design objectives. Table 2 Is typical of the data gener¬ 
ated for RQP. 
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TABLE 2. ACCELERATED POWER MOSFET TEST RELIABILITY SUMMARY 


PACKAGE 

TEST AND CONDITIONS 

DURATION 

CUM. HOURS 
OR CYCLES 

% NON¬ 
FUNCTIONAL 

All 

Bias Life 

Drain-Source = 80% of rated 

Ta = +150°C 

500 Hours 

300,000 

0.33 

All 

Bias Life 

Gate-Source = 16V, Ta = +150°C 

500 Hours 

270,000 

0.00 

Ait 

Operating Life 

Ta = -»-150°C, Free Air 

500 Hours 

230,000 

0.00 

TO-31 

TO-39 

Thermal Cycling 
-65°C to +150°C 

400 Cycles 

133,600 

0.30 

TO-220 

Thermal Shock 
-65®C to +150°C 

400 Cycles 

100,000 

0.00 

TO-31 

TO-39 

Power Cycling 

Delta Tj=:+78®C 

PD = 56W (TO-3) or 2W (TO-39) 

20,000 Cycles 

5,480K 

0.73 

TO-220 

Power Cycling 

Delta Tj = +135OC, PD = 4.75W 

10,000 Cycles 

1,850K 

0.00 

TO-220 

Pressure Cooker 

24 Hours 

3,072 

0.00 


FAILURE RATE IN %/1000 HOURS AT 60% UCL 

TEST 

Ta = +125®C 

Ta = +90®C 

Ta = +75®C 

Bias Life 

0.09 

0.005 

0.001 

Operating Life 

0.07 

0.004 

0.001 


NOTE: Failure rate based on nonfunctional performance in an operating mode, extrapolated from +150°C data using 
1.0eV activation energy. 

















Harris Semiconductor 



No. TB304 February 1994 HaMS POWet 

Advanced Power Package Construction Method 
Raises TO-252 Reliability To New Heights 

This technical backgrounder is intended to show how Harris 
redesigned the TO-252 surface-mount power package into 
the most reliable package of its type in the industry. 

Surface-Mount Packaging Introduction 


FIGURE 1. TO-252 

While today’s TO-252-packaged power devices are manu¬ 
factured to meet extremely high reliability standards, that has 
not always been the case. In the recent past, all the leading 
power semiconductor suppliers of the TO-252 have been 
hampered by manufacturing problems that are rooted in the 
package’s size, materials and fabrication methods.These 
problems can be inadvertently passed on to users who don’t 
detect them until after the devices have been assembled into 
boards. 

Like Its competitors, Harris Semiconductor has experienced 
problems with the package. When unexplained problems 
arose on customer production lines, the company launched 
an exhaustive year-long investigation into the TO-252 that 
encompassed every detail of Its manufacturing process, 
materials, fabrication, process control and testing. The result 
of this comprehensive effort, undertaken with the assistance 
of a number of customers who produce computer, automo¬ 
tive and cellular telephone products, is a vastly Improved 
method for building and testing TO-252-packaged power 
devices. Extensive monitoring and testing of tens of thou¬ 
sands of production line devices reveal that the redesigned 
TO-252 Is a robust power package capable of surviving 
extremely demanding thermal environments during assem¬ 
bly onto boards and under operating conditions. 

Since no process is ever perfect, Harris Semiconductor 
offers this report to power designers and production person¬ 
nel to increase awareness of problems that may occur using 
plastic, surface-mount power devices. By understanding the 
structural foundation of the package and the improvements 
incorporated in the Harris manufacturing process, users can 
have increased confidence that the company’s TO-252 
power devices will provide unmatched service and reliability 
in any application and environment for which the devices are 
Intended. 


Copyright © Harris Corporation 1994 


The continuing development of surface-mount technology 
(SMT) as a replacement for conventional through-hole 
mounting of electronic components on single-sided printed 
circuit boards has led to a host of advantages for electronics 
equipment manufacturers. From an integrated circuit stand¬ 
point, SMT allows manufacturers to optimize packaging den¬ 
sity since ICs can be mounted on both sides of a board. 
SMT also offers thrifty and efficient use of material resources 
by permitting circuit boards to be smaller, closer component 
spacing, lower assembly costs and more compact and 
lighter system housings. Semiconductor companies have 
steadily promoted SMT growth by creating a variety of high- 
density, high lead-count ICs designed to be easily assem¬ 
bled onto the smaller footprints of SM circuit boards. 

Most circuit boards perform functions in addition to the signal 
processing and logic operations handled by ICs. To interface 
with and drive off-board components such as amplifiers, 
motors, printer hammers, relays and the like, requires power 
devices mounted on SM boards in close proximity to their 
signal sources. But SMT power devices are not as simple to 
use as their IC partners. Because of the reduced size of SM 
boards, the confined space alloted for the package and the 
greater dissipation of a power device, attention to thermal 
management and heat sinking take on greater significance. 

To squeeze a power device into the confined area 
demanded by SM boards, semiconductor manufacturers 
have developed the plastic TO-252 package, popularly 
known as the D-pak (see Figure 1). With its gull-wing leads 
and metal back designed to pull heat from the device inside, 
the TO-252 offers to designers a high-power SM package. 
Unlike the variety of IC packages that designers can choose 
among, the TO-252 has become the workhorse package for 
SM power MOSFETs and rectifiers. Since it is widely used 
and applied in applications in which device failure is more 
probable because of internal heat generation, it Is vital that 
TO-252-packaged power devices meet the highest stan¬ 
dards for reliable operation. 
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The TO‘252 Problem 

When a TO-252-packaged power device fails after it has 
been assembled Into a SM circuit board, the most likely con¬ 
clusion that a user might draw is that the semiconductor die 
has cracked from thermal stresses induced by their solder¬ 
ing process. However, research indicates that the die was 
likely damaged during the manufacturing process and that 
the thermal shock of soldering only exacerbates the prob¬ 
lem. There is no evidence to conclude that a user’s mounting 
or assembly methods are the root of the problem. Die crack¬ 
ing is a generic problem in the TO-252 and can affect any 
manufacturer. The smaller the semiconductor die (its physi¬ 
cal dimensions) the less likely it is to crack. 

The root cause of die cracking stems from the materials and 
physical configuration of the TO-252 and the size of the die 
put into the package. In the manufacturing process, the die is 
attached to the header by a thin layer of solder (see Figure 
2). The solder serves to reduce the thermal coefficient of 
expansion mismatch between the silicon die and the copper 
header. 



FIGURE 2. 

The next step is to put an epoxy encapsulation over the die 
and header to form the package’s molded outer shell (Figure 
2). The shrinking of the mold epoxy compound forces the 
header to deflect, but in the opposite direction from the die 
attach process (concave on the top, convex on the bottom). 
This type of stress puts tension on the bottom of the die 
which can lead to cracking because the die is not as resis¬ 
tant to stress in this direction. Deflection of the header is 
more pronounced under epoxy curing than during die attach, 
resulting in greater forces on the die. 

Slight cracks in the die may result from the shrinking mold 
compound but they usually do not result in electrical failure 
of the device. It is the thermal shock of wave soldering dur¬ 
ing board assembly that forces the cracks to open wider and 
lead to eventual failure. 


The TO-252 Solution 

After identifying the primary cause of failed devices, engi¬ 
neers at Harris initiated an extensive program to redesign 
the TO-252 by changing materials and increasing the 
strength of mechanical components. This involved experi¬ 
mentation with different components supported by a sophis¬ 
ticated computer-aided design technique called Finite 
Element Analysis (FEA). 

Initial analysis showed that the standard 20-mil thick header 
could bow by 1- to 2-mils during epoxy curing. This bowing 
puts excessive tension on the backside of the die, making it 
more susceptible to cracking. After many experiments, it 
became clear that the amount of deflection with a 20-mil 
header could not be compensated for with solder thickness, 
assembly methods or low-stress epoxies. Through FEA, it 
was determined that increasing the header thickness to 
35-mils would eliminate most of the deflection. To achieve a 
35-mil thickness without retooling all the mount and mold 
equipment, it was decided to use a pedestal of 35-mils under 
the die. 

FEA is an extremely valuable tool that permits the modeling 
of a device’s critical package elements, materials, headers, 
overcoat material, oxides and others. It provides solutions 
for reducing stress at dissimilar material junctions, thus, min¬ 
imizing device failure. The real benefit of FEA is its ability to 
simulate complex packaging relationships in a fast and 
accurate way. The stress models produced by FEA can be 
generated faster and at lower cost than by actually con¬ 
structing and modifying physical models. FEA models point 
the way to the most favorable solutions which can then be 
implemented with actual materials. 

FEA also came into play to help determine the best epoxy 
compound to use. The epoxy is probably the most critical 
element in the problem of cracked die because its curing 
generates the forces that cause the header to bow. And the 
bowing of the header produces the tension that cracks the 
die. To solve the problem, engineers selected an improved 
epoxy which balances stress vs. power cycling reliability. 
They then tested the new compound with the largest die that 
fit In the TO-252 to ensure that no cracking occurred. 

At this point, the critical elements for solving the problem had 
fallen into place: increase the header thickness to 35 mils, 
go to an improved epoxy to reduce tension on the die and 
improve the process control over the thickness of the solder 
between the die and header. One other change in the manu¬ 
facturing process was made to prevent any unnecessary 
shock to the die when the completed package is separated 
from the strip that holds a whole run of devices together. The 
conventional way to separate devices is called frame shear, 
a mechanical method that shears the strip away and can 
transfer forces from the package’s heatsink to the die, possi¬ 
bly leading to cracking. In place of frame shear, Harris 
employs a less stressful method of device separation. In this 
technique, a shallow groove (10 mils deep) is cut into the 
heatsink portion of the package to reduce the force on the 
header and die when separating the package from the strip. 
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Tech Brief 304 


After hundreds of thousands of devices were fabricated with Harris has run solder shock tests on over 24,000 TO-252- 

the new process, Harris engineers pulled tens of thousands packaged devices during the past year and no device has 

off the line and subjected them to a grueling reliability test, ever failed. Over 15,000 devices were chemically decapsu- 

The test is called solder shock and requires that the devices iated and correlated to solder shock results. No die cracks 

be fully immersed in a liquid solder bath at a temperature of were ever found when examined under high-power magnifi- 

260°C for 10 seconds. Solder shock closely simulates the cation, in addition, the company has sold more than 4.7 mil- 

conditions that the package is subjected to when a user lion devices without having any reports or returns due to a 

wave solders the part into a SM circuit board. The thermal cracked die. This record of reliability is unmatched by any 

shock of the soider bath is intended to increase the stress on other manufacturer of TO-252-packaged power semiconduc- 
the header and cause sufficient movement to make any tors and should give users confidence that the company 

existing crack wider detectable via electrical testing. offers the manufacturing and engineering capabilities to pro¬ 

duce the highest quality products for today’s complex elec¬ 
tronic systems. 
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Hermetic Metal Packages 



Outlines 


TO-254AA 


3 LEAD JEDEC TO-254AA HERMETIC METAL PACKAGE 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN 

MAX 

MIN 

MAX 

A 

0.249 

0.260 

6.33 

6.60 

- 

Ai 

0.040 

0.050 

1.02 

1.27 

- 

0b 

0.035 

0.045 

0.89 

1.14 

2,3 

D 

0.790 

0.800 

20.07 

20.32 

- 

E 

0.535 

0.545 

13.59 

13.84 

- 

e 

0.150 TYP 

3.81 TYP 

4 

©1 

0.300 BSC 

7.62 BSC 

4 


0.245 

0.265 

6.23 

6.73 

- 

Ji 

0.140 

0.160 

3.56 

4.06 

4 

L 

0.520 

0.560 

13.21 

14.22 


0P 

0.139 

0.149 

3.54 

3.78 

- 

Q 

0.110 

0.130 

2.80 

3.30 



NOTES: 

1. These dimensions are within allowable dimensions of Rev. A of 


JEDEC outline TO-254AA dated 11-86. 

2. Add typically 0.002 Inches (0.05mm) for solder coating. 

3. Lead dimension (without solder). 

4. Position of lead to be measured 0.250 inches (6.35mm) from bot¬ 
tom of dimension D. 

5. Die to base BeO isolated, terminals to case ceramic isolated. 

6. Controlling dimension: Inch. 

7. Revision 1 dated 1-93. 
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Package Outlines 


Plastic Packages 





^ hx45° 

1 ^ 


c^l >- 


CZ] 

cu 

nu 




MS-012 AA 

8 LEAD JEDEC MS-012AA SMALL OUTLINE PLASTIC PACKAGE 




1. All dimensions are within allowable dimensions of Rev. C of 
JEDEC MS-012AA outline dated 5-90. 

2. Dimension “D” does not include mold flash, protrusions or gate 
burrs. Mold flash, protrusions or gate burrs shall not exceed 
0.006 inches {0.15mm) per side. 

3. Dimension “Ei” does not include inter-lead flash or protrusions. 
Inter-lead flash and protrusions shall not exceed 0.010 inches 
(0.25mm) per side. 

4. “L” is the length of terminal for soldering. 

5. The chamfer on the body is optional. If it is not present, a visual index 
feature must be located within the crosshatched area. 

6. Controlling dimension: Millimeter. 

7. Revision 4 dated 9-6-95. 


MINIMUM RECOMMENDED FOOTPRINT FOR 
SURFACE-MOUNTED APPLICATIONS 
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Package Outlines 


Plastic Packages 


MS-012 AA 

iamm TAPE AND REEL 



40tnm MIN. 
ACCESS HOLE 


-^►j 18.4mm 


12.4mm 


1.5mm _ 
DIA. HOLE 


mmm 


■ 2.0mm .r- 1.75mm 


GENERAL INFORMATION 

1. USE "96" SUFFIX ON PART NUMBER. 

2. 2500 PIECES PER REEL. 

3. ORDER IN MULTIPLES OF FULL REELS ONLY. 

4. MEETS EIA-481 REVISION "A" SPECIFICATIONS. 


USER DIRECTION OF FEED 


oooooooooo 


COVER TAPE 



o 


Revision 4 dated 9-95 
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Package Outlines 


Plastic Packages 






TO-220AB 

3 LEAD JEDEC TO-220AB PLASTIC PACKAGE 


SYMBOL 

A 

a; 

b 

bi 

c 

5 

0 , 

E 


INCHES 1 

1 MILLIMETERS | 


MIN 

MAX 

MIN 

MAX 

NOTES 

0.170 

0.180 

4.32 

4.57 

- 

0.048 

0.052 

1.22 

1.32 

- 

0.030 

0.034 

0.77 

0.86 

3.4 

0.045 

0.055 

1.15 

1.39 

2,3 

0.014 

0.019 

0.36 

0.48 

2,3,4 

0.590 

0.610 

14.99 

15.49 

- 

- 

0.160 


4.06 


0.395 

0.410 

10.04 

10.41 

- 

- 

0.030 

- 

0.76 

- 


0.100 TYP 
0.200 BSC 


2.54 TYP 
5.08 BSC 


0.235 

0.255 

5.97 

6.47 

0.100 

0.110 

2.54 

2.79 

0.530 

0.550 

13.47 

13.97 

0.130 

0.150 

3.31 

3.81 

0.149 

0.153 

3.79 

3.88 

0.102 

0.112 

2.60 

2.84 


1. These dimensions are within allowable dimensions of Rev. J of 
JEDEC TO-220AB outline dated 3-24-87. 

2. Lead dimension and finish uncontrolled in Li. 

3. Lead dimension (without solder). 

4. Add typically 0.002 inches (0.05mm) for solder coating. 

5. Position of lead to be measured 0.250 Inches (6.35mm) from bot¬ 
tom of dimension D. 

6. Position of lead to be measured 0.100 inches (2.54mm) from bot¬ 
tom of dimension D. 

7. Controlling dimension; Inch. 

8. Revision 1 dated 1-93. 
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Package Outlines 


Plastic Packages 
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Hi -h+- 






c 

!*! 

b 

1 1 21 
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TO-220AB (ALTERNATE VERSION) 

3 LEAD JEDEC TO-220AB PLASTIC PACKAGE 


SYMBOL 

A 

a; 

b 


INCHES 1 

1 MILLIMETERS | 


MIN 

MAX 

MIN 

MAX 

NOTES 

0.170 

0.180 

4.32 

4.57 

- 

0.048 

0.052 

1.22 

1.32 

2.4 

0.030 

0.034 

0.77 

0.86 

2,4 

0.045 

0.055 

1.15 

1.39 

2.4 

0.018 

0.022 

0.46 

0.55 

2.4 

0.590 

0.610 

14.99 

15.49 

- 

0.395 

0.405 

10.04 

10.28 

- 


0.100 TYP 
0.200 BSC 


2.54 TYP 
5.08 BSC 


0.235 

0.255 

5.97 

6.47 

0.095 

0.105 

2.42 

2.66 

0.530 

0.550 

13.47 

13.97 

0.110 

0.130 

2.80 

3.30 

0.149 

0.153 

3.79 

3.88 

0.105 

0.115 

2.66 

2.92 


NOTES: 

1. These dimensions are within allowable dimensions of Rev. J of 
JEDEC TO-220AB outline dated 3-24-87. 

2. Dimension (without solder). 

3. Solder finish uncontrolled In this area. 

4. Add typically 0.002 inches {0.05mm) for solder plating. 

5. Position of lead to be measured 0.250 Inches (6.35mm) from bot¬ 
tom of dimension D. 

6. Position of lead to be measured 0.100 inches (2.54mm) from bot¬ 
tom of dimension D. 

7. Controlling dimension: Inch. 

8. Revision 2 dated 10-95. 


9 -- 


PACKAGING AND 
ORDERING INFO. 







Plastic Packages 



Outlines 


TO-247 


3 LEAD JEDEC STYLE TO-247 PLASTIC PACKAGE 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN 

MAX 

MIN 

MAX 

A 

0.180 

0.190 

4.58 

■EH 

- 

b 

0.046 

0.051 

1.17 

1.29 

2, 3 

bi 

0.060 

0.070 

1.53 

1.77 

1,2 

^2 

0.095 

0.105 

2.42 

2.66 

1, 2 

C 

0.020 

0.026 

0.51 

0.66 

1,2,3 

D 

0.800 

0.820 

20.32 

20.82 

- 

E 

0.605 

0.625 

15.37 

15.87 

- 

e 

0.219 TYP 

5.56 TYP 

4 


0.438 BSC 

11.12 BSC 

4 


0.090 

0.105 

2.29 

2.66 

5 

L 

0.620 

0.640 

15.75 

16.25 

- 

Ll 

0.145 

0.155 

3.69 

3.93 

1 

0P 

0.138 

0.144 

3.51 

3.65 

- 

Q 

0.210 

0.220 

5.34 

5.58 

- 

0R 

0.195 

0.205 

4.96 

5.20 

- 

0S 

0.260 

0.270 

6.61 

6.85 

- 


NOTES: 


1. Lead dimension and finish uncontrolled in L-j. 

2. Lead dimension (without solder). 

3. Add typically 0.002 inches (0.05mm) for solder coating. 

4. Position of lead to be measured 0.250 inches (6.35mm) from bottom 
of dimension D. 

5. Position of lead to be measured 0.100 inches (2.54mm) from bottom 
of dimension D. 

6. Controlling dimension: Inch. 


7. Revision 1 dated 1 -93. 


















































Package Outlines 


Plastic Packages 


^'1 -■„ 

T 



SEATING 

PLANE 


TO-251AA 

3 LEAD JEDEC TO-251AA PLASTIC PACKAGE 

INCHES MILLIMETERS 

SYMBOL Urn ma5( mi max notes 

A 0.086 0.094 2.19 2.38 

a\ 0.018 0.022 046 055 3,4 

b 0.028 0.032 072 081 3,4 

0033 0.040 oS TFl 3 

__ _ _ 3 4 

C 0018 0 022 046 055 3,4 

5 0270 0.290 086 ^36 

E 0.250 0.265 035 073 ^ 

e 0.090 TYP 2.28 TYP 5 

0.180 BSC 4.57 BSC 5 

0.035 0.045 089 Tm ^ 

J| 0.040 0.045 T!o2 Tm 6 

L 0355 0.375 002 052 

0.075 0.090 ill 215 2 

NOTES: 

1. These dimensions are within allowable dimensions of Rev. C of 
JEDEC TO-251 AA outline dated 9-88. 

2. Solder finish uncontrolled In this area. 

3. Dimension (without solder). 

4. Add typically 0.002 inches (0.05mm) for solder plating. 

5. Position of lead to be measured 0.250 inches (6.35mm) from bot¬ 
tom of dimension D. 

6. Position of lead to be measured 0.100 inches (2.54mm) from bot¬ 
tom of dimension D. 

7. Controlling dimension: Inch. 

8. Revision 2 dated 10-95. 
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Package Outlines 


Plastic Packages 



MINIMUM PAD SIZE RECOMMENDED FOR 
SURFACE’MOUNTED APPLICATIONS 


TO-252AA 

SURFACE MOUNT JEDEC TO-252AA PLASTIC PACKAGE 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN 

MAX 

MIN 

MAX 

A 

0.086 

0.094 

2.19 

2.38 

■ 

Ai 

0.018 

0.022 

0.46 

0.55 

4,5 

b 

0.028 

0.032 

0.72 

0.81 

4,5 

bi 

0.033 

0.040 

0.84 

1.01 

4 

b2 

0.205 

0.215 

lOgjIlll 

5.46 

mm 

bs 

0.190 

- 

4.83 

- 


c 

0.018 

0.022 

0.46 

0.55 

mm 

D 

0.270 

0.290 

6.86 

7.36 

- 

E 

0.250 

0.265 

6.35 

6.73 

- 

e 

0.090 TYP 

2.28 TYP 

7 

ei 

0.180 BSC 

4.57 BSC 

7 

Hi 

0.035 

0.045 

0.89 

1.14 

- 


0.040 

0.045 

1.02 

1.14 

- 

L 

0.100 

0.115 

2.54 

2.92 

- 

Li 

0.020 

- 

0.51 

- 

4.6 

L 2 

0.025 

0.040 

0.64 

1.01 

3 

L 3 

0.170 

- 

4.32 

- 

2 


NOTES: 

1. These dimensions are within allowable dimensions of Rev. B of 


JEDEC TO-252AA outline dated 9-88. 

2 . L 3 and bs dimensions establish a minimum mounting surface for 
terminal 4. 

3. Solder finish uncontrolled in this area. 

4. Dimension (without solder). 

5. Add typically 0.002 inches (0.05mm) for solder plating. 

6 . is the terminal length for soldering. 

7. Position of lead to be measured 0.090 inches (2.28mm) from bottom 
of dimension D. 

8 . Controlling dimension: Inch. 

9. Revision 5 dated 10-95. 
















































Package Outlines 


Plastic Packages 


TO-252AA 

16mm TAPE AND REEL 




|-^ 22.4mm 


1.5mm _ 
DIA. HOLE 


.0mm I— 1.75mm 



GENERAL INFORMATION 

1. USE "9A" SUFFIX ON PART NUMBER. 

2. 2500 PIECES PER REEL 

3. ORDER IN MULTIPLES OF FULL REELS ONLY. 

4. MEETS EIA-481 REVISION "A" SPECIFICATIONS. 

USER DIRECTION OF FEED 


OOOOOOOOOOOO) 










-COVER TAPE 





Revision 5 dated 10-95 
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Package Outlines 


Plastic Packages 
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TO-262AA 

3 LEAD JEDEC TO-262AA PLASTIC PACKAGE 


SYMBOL 

A 

a; 

b 

bi 

c 

5 

- 

e 


INCHES 1 

1 MILLIMETERS | 


MIN 

MAX 

MIN 

MAX 

NOTES 

0.170 

0.180 

4.32 

4.57 

’ 

0.048 

0.052 

1.22 

1.32 

3,4 

0.030 

0.034 

0.77 

0.86 

3,4 

0.045 

0.055 

1.15 

1.39 

3,4 

0.018 

0.022 

0.46 

0.55 

3,4 

0.405 

0.425 

10.29 

10.79 

- 

0.395 

0.405 

10.04 

10.28 

- 


0.100 TYP 
0.200 BSC 


2.54 TYP 
5.08 BSC 


0.045 

0.055 

1.15 

1.39 

0.095 

0.105 

2.42 

2.66 

0.530 

0.550 

13.47 

13.97 

0.110 

0.130 

2.80 

3.30 


1. These dimensions are within allowable dimensions of Rev. A of 
JEDEC TO-262AA outline dated 6-90. 

2. Solder finish uncontrolled in this area. 

3. Dimension (without solder). 

4. Add typically 0.002 Inches (0.05mm) for solder plating. 

5. Position of lead to be measured 0.250 inches (6.35mm) from bottom 
of dimension D. 

6 . Position of lead to be measured 0.100 inches (2.54mm) from bottom 
of dimension D. 

7. Controlling dimension: Inch. 

8 . Revision 4 dated 10-95. 
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Package Outlines 


Plastic Packages 


1 _ ' 

b^ll^ ^|kb, 





.080(2.03) 

.062(1.58) 


t .150 
I (3.81) 

.080(2.03) 


TO-263AB 

SURFACE MOUNT JEDEC TO-263AB PLASTIC PACKAGE 


SYMBOL 

A 

a; 

b 

bi 

ba 

c 

5 

E 


INCHES 1 

1 MILLIMETERS | 


MIN 

MAX 

MIN 

MAX 

NOTES 

0.170 

0.180 

4.32 

4.57 

- 

0.048 

0.052 

1.22 

1.32 

4,5 

0.030 

0.034 

0.77 

0.86 

4. 5 

0.045 

0.055 

1.15 

1.39 

4,5 

0.310 

- 

7.88 

- 

2 

0.018 

0.022 

0.46 

0.55 

4,5 

0.405 

0.425 

10.29 

10.79 

- 

0.395 

0.405 

10.04 

10.28 

- 


0.100 TYP 
0.200 BSC 


2.54 TYP 
5.08 BSC 


0.045 

0.055 

1.15 

1.39 

0.095 

0.105 

2.42 

2.66 

0.175 

0.195 

4.45 

4.95 

0.090 

0.110 

2.29 

2.79 

0.050 

0.070 

1.27 

1.77 

0.315 

- 

8.01 

- 


MINIMUM PAD SIZE RECOMMENDED FOR 
SURFACE-MOUNTED APPLICATIONS 


1. These dimensions are within allowable dimensions of Rev. C of 
JEDEC TO-263AB outline dated 2-92. 

2 . L 3 and b 2 dimensions established a minimum mounting surface 
for terminal 4. 

3. Solder finish uncontrolled in this area. 

4. Dimension (without solder). 

5. Add typically 0.002 inches (0.05mm) for solder plating. 

6 . is the terminal length for soldering. 

7. Position of lead to be measured 0.120 inches (3.05mm) from bottom 
of dimension D. 

8 . Controlling dimension: Inch. 

9. Revision 7 dated 10-95. 
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POWER MOSFETs 



HOW TO USE HARRIS AnswerFAX 


What is AnswerFAX? 

AnswerFAX is Harris’ automated fax response system. It gives you on-demand access to a full 
library of the latest data sheets, application notes, and other information on Harris products. 

• • • 

What do 1 need to use AnswerFAX? 

Just a fax machine and a touch-tone phone. You can access it 24 hours a day, 7 days a week. 

• • • 

How does it work? 

You call the AnswerFAX number, touch-tone your way through a series of recorded questions, enter 
the order numbers of the documents you want, and give AnswerFAX a fax number to send them to. 
You’ll have the information you need in minutes. The chart on the next page shows you how. 

• • • 

How do i find out the order number for the publications I want? 

The first time you call AnswerFAX, you should order one or more on-line catalogs of product line 
information. There are nine catalogs: 

• New Products • Digital Signal Processing (DSP) Products • Rad Hard Products 

• Linear/Telecom Products • Discrete & Intelligent Power Products • CMOS Logic Products 

• Data Acquisition Products • Microprocessor Products • Application Notes 


Once they’re faxed to you, you can call back and order the publications themselves by number. 


• • • 

How do I start? 

Dial 407-724-7800. That’s it. 



Please refer to next page for a map to AnswerFAX. 
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Your Map to Harris AnswerFAX 


S 



fANSWER^ 


A complete AnswerFAX catalog listing is available, 

please call 1-800-442-7747 and request document BR-057 (84 pages) 
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Data Books Available Now 
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PUB. 

NUMBER 

DATA BOOK/DESCRIPTION 

7004 

Complete Set of Commercial Harris Data Books 

7005 

Complete Set of Commercial and Military Harris Data Books 

DB223B 

POWER MOSFETs (1994: 1,328pp) This data book contains detailed technical information including standard power 
MOSFETs (the popular RF-series types, the IRF-series of industry replacement types, and JEDEC types), MegaFETs, logic- 
level power MOSFETs (L2FETs), ruggedized power MOSFETs, advanced discrete, high-reliability and radiation-hardened 
power MOSFETs. 

DB316 

POWER MOSFET DATABOOK SUPPLEMENT (1996:380pp) This databook contains the datasheets of recently introduced 
products and also updates some of the datasheets in the POWER MOSFET DATABOOK DB223B. These datasheets 
contain the detailed specification for these products. 

DB235B 

RADIATION HARDENED (1993: 2,232pp) Harris technologies used include dielectric isolation (Dl), Silicon-on-Sapphire 
(SOS), and Silicon-on-lnsulator (SOI). The Harris radiation-hardened products include the CD4000, HCS/HCTS and ACS/ 
ACTS logic families, SRAMs, PROMs, op amps, analog multiplexers, the 80C85/80C86 microprocessor family, analog 
switches, gate arrays, standard cells and custom devices. 

DB260.2 

CDP6805 CMOS MICROCONTROLLERS & PERIPHERALS (1995: 436pp) This data book represents the full line of Harris 
Semiconductor CDP6805 products for commercial applications and supersedes previously published CDP6805 data books 
under the Harris, GE, RCA or Intersil names. 

DB301B 

DATA ACQUISITION (1994: 1,104pp) Product specifications on A/D converters (display, integrating, successive 
approximation, flash); D/A converters, switches, multiplexers, and other products. 

DB302B 

DIGITAL SIGNAL PROCESSING (1994: 528pp) Product specifications on one-dimensional and two-dimensional filters, 
signal synthesizers, multipliers, special function devices (such as address sequencers, binary correlators, histogrammer). 

DB303 

MICROPROCESSOR PRODUCTS (1992: 1,156pp) For commercial and military applications. Product specifications on 
CMOS microprocessors, peripherals, data communications, and memory ICs. 

DB304.1 

INTELLIGENT POWER ICs (1994: 946pp) This data book includes a complete set of data sheets for product specifications, 
application notes with design details for specific applications of Harris products, and a description of the Harris quality and 
high reliability program. 

DB309.1 

MCT/IGBT/DIODES (1995: 706pp) This MCT/IGBT/Diodes Databook represents the full line of these products made by 
Harris Semiconductor Discrete Power Products for commercial applications. 

DB314 

SIGNAL PROCESSING NEW RELEASES (1995: 690pp) This data book represents the newest products made by Harris 
Semiconductor Data Acquisition Products, Linear Products, Telecom Products and Digital Signal Processing Products for 
commercial applications. 

DB315 

CROSS-REFERENCE GUIDE (1996: 612pp) This guide contains the listing of semiconductor products that are second- 
sourced by Harris Semiconductor. 

DB450.4 

TRANSIENT VOLTAGE SUPPRESSION DEVICES (1995: 400pp) Product specifications of Harris varistors and surgectors. 
Also, general informational chapters such as: “Voltage Transients - An Overview,” “Transient Suppression - Devices and 
Principles,” “Suppression - Automotive Transients.” 

DB500B 

LINEAR AND TELECOM ICs (1993: 1,312pp) Product specifications for: op amps, comparators, S/H amps, differential 
amps, arrays, special analog circuits, telecom ICs, and power processing circuits. 

Analog 

Military 

ANALOG MILITARY (1989: 1,264pp) This data book describes Harris' military line of Linear, Data Acquisition, and 
Telecommunications circuits. 

DB312 

ANALOG MILITARY DATA BOOK SUPPLEMENT (1994: 432pp) The 1994 Military Data Book Supplement, combined with 
the 1989 Analog Military Product Data Book, contain detailed technical information on the extensive line of Harris 
Semiconductor Linear and Data Acquisition products for Military (MIL-STD-883, DESC SMD and JAN) applications and 
supersedes all previously published Linear and Data Acquisition Military data books. For applications requiring Radiation 
Hardened products, please refer to the 1993 Harris Radiation Hardened Product Data Book (document #DB235B) 

PSG201.23 

PRODUCT SELECTION GUIDE (1996: 840pp) Key product information on all Harris Semiconductor devices. Sectioned 
(Linear, Data Acquisition, Digital Signal Processing, Telecom, Intelligent Power, Discrete Power, Digital Microprocessors and 
Hi-Rel/Military and Rad Hard) for easy use and includes cross references and alphanumeric part number index. 

SG103 

CMOS LOGIC SELECTION GUIDE (1994: 288pp) This product selection guide contains technical information on Harris 
Semiconductor High Speed 54/74 CMOS Logic Integrated Circuits for commercial, industrial and military applications. It 
covers Harris’ High Speed CMOS Logic HC/HCT Series, AC/ACT Series, BiCMOS Interface Logic FCT Series and CMOS 
Logic CD4000B Series. 

BR-057.1 

AnswerFAX CATALOG (Fall 1995: 84pp) A Complete AnswerFAX Catalog listing. 
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Power MOSFETs 


(ii HARIRIS 

LBJ SEMICONDUCTOR 


APPLICATION NOTE LISTING 


AnswerFAX 

DOCUMENT 

NUMBER 

APPLICATION 

NOTE 

TITLE 

97244 

(General 

MOSFETs) 

AN7244 

Understanding Power MOSFETs (4 pages) AN7244,2 

97254 

(General 

MOSFETs) 

AN7254 

Switching Waveforms Of The L2FET: A 5 Voit Gate-Drive Power MOSFET (8 pages) AN7254.2 

97260 

(General 

MOSFETs) 

AN7260 

Power MOSFET Switching Waveforms: A New Insight (7 pages) AN7260.2 

97332 

(General 

MOSFETs) 

AN7332 

The Application Of Conductivity-Modulated Field-Effect Transistors (5 pages) AN7332.1 

98610 

(General 

MOSFETs) 

AN8610 

Spicing-Up Spice 11 Software for Power MOSFET Modeling (8 pages) 

99209 

(General 

MOSFETs) 

AN9209 

A Spice-2 Subcircuit Representation for Power MOSFETs, Using Empiricai Methods (4 pages) 

99210 

(General 

MOSFETs) 

AN9210 

A New PSpice Subcircuit for the Power MOSFET Featuring Global Temperature Options (12 pages) 

99320 

(General MOSFETs 
& IGBTs) 

AN9320 

Parallel Operation Of Semiconductor Switches (4 pages) AN9320 

99321 

(General 

MOSFETs) 

AN9321 

Single Pulse Undamped Inductive Switching: A Rating System (5 pages) 

99322 

(General 

MOSFETs) 

AN9322 

A Combined Single Pulse and Repetitive UlS Rating System (4 pages) 

99409 

(General 

MOSFETs) 

AN9409 

Safe Operating Area Testing Without a Heat Sink (4 pages) 

99512 

(General 

MOSFETs) 

AN9512 

Practical Aspects of Using PowerMOS Transistors to Drive Inductive Loads (8 pages) AN9512 

797338 

(General MOSFETs 
& MCTs) 

MM PWRDEV 

Harris Power MOSFET and MCT Spice Model Library (71 pages) or Cali Harris Semiconductor 
(407) 724-7237 and request by mail. MMPWRDEV.1 


For more information, see the AnswerFAX map on page 10-2 and choose cataiog item #5, “Discrete and Intelligent Power Products”. 
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North American Sales Offices and Representatives 


SALES OFFICES 

December 22, 1995 


ALABAMA 

Harris Semiconductor 

600 Boulevard South 
Suite 103 

Huntsville, AL 35802 
TEL: (205) 883-2791 
FAX: 205 883 2861 

Giesting & Associates 
Suite 15 

4835 University Square 
Huntsville, AL 35816 
TEL: (205) 830-4554 
FAX: 205 830 4699 

ARIZONA 

Compass Mktg. & Sales, Inc. 

11801 N. Tatum Blvd. #101 
Phoenix, AZ 85028 
TEL: (602) 996-0635 
FAX: 602 996 0586 
2410 W. Ruthrauff, Rd. #110 
Tucson, AZ 85705 
TEL: (520) 292-0222 
FAX: 520 292 1008 

CALIFORNIA 
Harris Semiconductor 

• 1503 So. Coast Drive 
Suite 320 

Costa Mesa, CA 92626 
TEL: (714) 433-0600 
FAX: 714 433 0682 
Harris Semiconductor 

* 3031 Tisch Way 
1 Plaza South 

San Jose, CA 95128 
TEL: (408) 985-7322 
FAX: 408 985 7455 
CK Associates 
8333 Clairemont Mesa Blvd. 
Suite 102 

San Diego, CA 92111 
TEL: (619) 279-0420 
FAX: 619 279 7650 
Ewing Foley, Inc. 

185 Linden Avenue 
Auburn, CA 95603 
TEL: (916) 885-6591 
FAX: 916 885 6594 
Ewing Foiey, inc. 

10495 Bandley Avenue 
Cupertino, CA 95014-1972 
TEL: (408) 342-1220 
FAX: 408 342 1221 


Vision Technicai Saies, inc. 

* 26010 Mureau Road 
Suite 140 

Calabasas, CA 91302 
TEL: (818) 878-7955 
FAX: 818 878 7965 

CANADA 

Blakewood Electronic 
Systems, Inc. 

#201 - 7382 Winston Street 
Burnaby, BC 
Canada V5A 2G9 
TEL: (604) 444-3344 
FAX: 604 444 3303 
Clark Hurman Associates 
Unit U 

20 Regan Road 
Brampton, Ontario 
Canada L7A IC3 
TEL: (905) 840-6066 
FAX: 905 840-6091 
308 Palladium Drive 
Suite 200 
Kanata, Ontario 
Canada K2B 1A1 
TEL: (613) 599-5626 
FAX: 613 599 5707 
78 Donegani, Suite 200 
Pointe Claire, Quebec 
Canada H9R 2V4 
TEL: (514) 426-0453 
FAX: 514 426 0455 

COLORADO 

Compass Mktg. & Sales, inc. 

14142 Denver West Pkwy #200 
Golden, CO 80401 
TEL: (303) 277-0456 
FAX: 303 277-0429 

CONNECTICUT 
Advanced Tech. Sales, inc. 

Westview Office Park 
Bldg. 2, Suite 1C 
850 N. Main Street Extension 
Wallingford, CT 06492 
TEL: (508) 664-0888 
FAX: 203 284 8232 


FLORIDA 

Harris Semiconductor 

* 2401 Palm Bay Rd. 

Palm Bay, FL 32905 
TEL: (407) 729-4984 
FAX: 407 729 5321 
Sun Marketing Group 
1956 Dairy Rd. 

West Melbourne, FL 32904 
TEL: (407) 723-0501 
FAX: 407 723 3845 
Sun Marketing Group 
4175 East Bay Drive, Suite 128 
Clearwater, FL 34624 
TEL: (813) 536-5771 
FAX: 813 536 6933 
Sun Marketing Group 
600 S. Federal Hwy., Suite 218 
Deerfield Beach, FL 33441 
TEL: (954) 429-1077 
FAX: 954 429 0019 

GEORGIA 

Giesting & Associates 

* 2434 Hwy. 120, Suite 108 
Duluth, GA 30136 

TEL: (770) 476-0025 
FAX: 770 476 2405 

ILLINOIS 

Harris Semiconductor 

* 1101 Perimeter Dr., Suite 600 
Schaumburg, IL 60173 
TEL: (847) 240-3480 

FAX: 847 619 1511 
Oasts Saies 
1101 Tonne Road 
Elk Grove Village, IL 60007 
TEL: (847) 640-1850 
FAX: 847 640 9432 

INDIANA 

Harris Semiconductor 

* 11590 N. Meridian St 
Suite 100 

Carmel, IN 46032 
TEL: (317) 843-5180 
FAX: 317 843 5191 
Giesting & Associates 
370 Ridgepoint Dr. 

Carmel, IN 46032 
TEL: (317) 844-5222 
FAX: 317 844 5861 


IOWA 

Oasis Sales 
4905 Lakeside Dr., NE 
Suite 203 

Cedar Rapids, lA 52402 
TEL: (319) 377-8738 
FAX: 319 377 8803 

KANSAS 

Advanced Tech. Sales, inc. 

2012 Prairie Circle Suite A 
Olathe, KS 66062 
TEL: (913) 782-8702 
FAX: 913 782 8641 

KENTUCKY 
Giesting & Associates 
204 Pintail Court 
P.O. Box 909 
Versailles, KY 40383 
TEL: (606) 873-2330 
FAX: 606 873 6233 

MARYLAND 
New Era Sales, Inc. 

890 Airport Pk. Rd, Suite 103 
Glen Burnie, MD 21061 
TEI: (410) 761-4100 
FAX: 410 761-2981 

MASSACHUSETTS 
Harris Semiconductor 

* Six New England Executive Pk. 
Burlington, MA 01803 

TEL: (617) 221-1850 
FAX: 617 221 1866 
Advanced Tech Sales, Inc. 
348 Park Street, Suite 102 
Park Place West 
N. Reading, MA 01864 
TEL: (508) 664-0888 
FAX: 508 664 5503 

MICHIGAN 

Harris Semiconductor 

* 27777 Franklin Rd., Suite 460 
Southfield, Ml 48034 

TEL: (810) 746-0800 
FAX: 810 746 0516 
Giesting & Associates 
34441 Eight Mile Rd., Suite 113 
Livonia, Ml 48152 
TEL: (810) 478-8106 
FAX: 810 477 6908 


SALES OFFICES 











North American Sales Offices and Representatives (Continued) December 22, 1995 



MINNESOTA 

NEW YORK 

OHIO 

TEXAS 

Oasis Sales 

Harris Semiconductor 

Giesting & Associates 

Harris Semiconductor 

7805 Telegraph Road 

Hampton Business Center 

P.O. Box 39398 

* 17000 Dallas Parkway, Suite 205 

Suite 210 

1611 Rt. 9, Suite U3 

2854 Blue Rock Rd. 

Dallas, TX 75248 

Bloomington, MN 55438 

Wappingers Falls, NY 12590 

Cincinnati, OH 45239 

TEL: (214) 733-0800 

TEL: (612) 941-1917 

TEL: (914) 298-0413 

TEL: (513) 385-1105 

FAX: 214 733 0819 

FAX: 612 941 5701 

FAX: 914 298 0425 

FAX: 513 385 5069 

Nova Marketing 


Harris Semiconductor 

6324 Tamworth Ct. 

8310 Capitol of Texas Hwy. 

MISSOURI 

* 490 Wheeler Rd, Suite 165B 

Columbus, OH 43017 

Suite 180 

Advanced Tech. Sales 

Hauppauge, NY 11788-4365 

TEL: (614) 792-5900 

Austin, TX 78731 

13755 St. Charles Rock Rd. 

TEL: (516) 342-0291 Analog 

FAX: 614 792 6601 

TEL: (512) 343-2321 

Bridgeton, MO 63044 

TEL: (516) 342-0292 Digital 

6200 SOM Center Rd. 

FAX: 512 343-2487 

TEL: (314) 291-5003 

FAX: 516 342 0295 

Suite D-20 

8350 Meadow Rd., Suite 174 

FAX: 314 291 7958 

Foster & Wager, Inc. 

Solon, OH 44139 

Dallas, TX 75231 


300 Main Street 

TEL: (216) 498-4644 

TEL: (214) 265-4600 

Nebraska 

Vestal, NY 13850 

FAX: 216 498 4554 

FAX: 214 265 4668 

Advanced Tech. Sales, Inc. 

TEL: (607) 748-5963 


Corporate Atrium II, Suite 140 

601 North Mur-Len, Suite 8 

FAX: 607 748 5965 

OKLAHOMA 

10701 Corporate Dr. 

Olathe, KS 66062 

Foster & Wager, Inc. 

Nova Marketing 

Stafford, TX 77477 

TEL: (913) 782-8702 

2511 Browncroft Blvd. 

8421 East 61st Street, Suite P 

TEL: (713) 240-6082 

FAX: 913 782 8641 

Rochester, NY 14625 

Tulsa, OK 74133-1928 

FAX; 713 240 6094 


TEL: (716) 385-7744 

TEL: (800) 826-8557 


NEW JERSEY 

FAX: 716 586 1359 

TEL: (918) 660-5105 

UTAH 

Harris Semiconductor 

Foster & Wager, Inc. 

FAX: 918 357 1091 

Compass Mktg. & Sales, Inc. 

* Plaza 1000 at Main Street 

7696 Mountain Ash 


5 Triad Center, Suite 320 

Suite 104 

Liverpool, NY 13090 

OREGON 

Salt Lake City, UT 84180 

Voorhees, NJ 08043 

TEL: (315) 457-7954 

Northwest Marketing Assoc. 

TEL; (801) 322-0391 

TEL: (609) 751-3425 

FAX: 315 457 7076 

4905 SW Griffith Drive 

FAX: 801 322-0392 

FAX: 609 751 5911 

Trionic Associates, Inc. 

Suite 106 


Harris Semiconductor 

320 Northern Blvd. 

Beaverton, OR 97005 

WASHINGTON 

724 Route 202 

Great Neck, NY 11021 

TEL: (503) 644-4840 

Northwest Marketing Assoc. 

P.O. Box 591 

TEL: (516) 466-2300 

FAX: 503 644-9519 

12835 Bel-Red Road 

Somerville, NJ 08876 

FAX: 516 466 2319 


Suite 330N 

TEL: (908) 685-6150 


PENNSYLVANIA 

Bellevue, WA 98005 

FAX: 908 685-6140 

NORTH CAROLINA 

Giesting & Associates 

TEL: (206) 455-5846 

Tritek Sales, Inc. 

Harris Semiconductor 

471 Walnut Street 

FAX: 206 451 1130 

One Mall Dr., Suite 410 

4020 Stirrup Creek Dr. 

Pittsburgh, PA 15238 


Cherry Hill, NJ 08002 

Building 2A, MS/2T08 

TEL: (412) 828-3553 

WISCONSIN 

TEL: (609) 667-0200 

Durham, NC 27703 

FAX: 412 828 6160 

Oasis Sales 

FAX: 609 667 8741 

TEL: (919) 405-3600 


1305 N. Barker Rd. 


FAX: 919 405 3660 


Brookfield, Wl 53005 

NEW MEXICO 

New Era Sales 


TEL: (414) 782-6660 

Compass Mktg. & Sales, Inc. 

4100 Osuna Rd., NE, Suite 109 
Albuquerque, NM 87109 

TEL: (505) 344-9990 

FAX: 505 345 4848 

1215 Jones Franklin Road 
Suite 201 

Raleigh, NC 27606 

TEL: (919) 859-4400 

FAX: 919 859 6167 


FAX; 414 782 7921 


North American Authorized Distributors and Corporate Offices 

Hamilton Hallmark and Zeus are the only authorized North American distributors for stocking and sale of Harris Rad Hard Space products. 

Alliance Electronics 

Electronics Marketing 

Hamilton Hallmark 

Zeus Electronics, 

7550 E. Redfield Rd. 

Corporation (EMC) 

10950 W. Washington Blvd. 

An Arrow Company 

Scottsdale, AZ 85260 

1150 West Third Avenue 

Culver City, CA 90230 

100 Midland Avenue 

TEL: (602) 483-9400 

Columbus, OH 43212 

TEL: (800) 332-8638 

Pt. Chester, NY 10573 

FAX: (602) 443 3898 

TEL: (614) 299-4161 

FAX: 614 299 4121 

Newark Electronics 

TEL: (800) 524-4735 

Allied Electronics 

7410 Pebble Dr. 

Farnell Electronic Services 

4801 N. Ravens wood 

Chicago, IL 60640 

Obsolete Products: 

Ft. Worth, TX 76118 

300 North Rivermede Rd. 

TEL: (312) 784-5100 

Rochester Electronics 

TEL: (800) 433-5700 

Concord, Ontario 

FAX: 312 275-9596 

10 Malcom Hoyt Drive 

Arrow/Schweber 

Canada L4K 3N6 

TEL: (416) 798-4884 

Wyle Electronics 

Newburyport, MA 01950 

TEL: (508) 462-9332 

Electronics 

FAX: 416 798 4889 

(Commercial Products) 

FAX: 508 462 9512 

25 Hub Dr. 

Melville, NY 11747 

TEL: (800) 777-2776 

Gerber Electronics 

128 Carnegie Row 

Norwood, MA 02062 

TEL: (617) 769-6000, x156 
FAX: 617 762 8931 

3000 Bowers Avenue 

Santa Clara, CA 95051 

TEL; (800) 414-4144 

FAX; 801 226-0210 



* Field Application Assistance Available 
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North American Authorized Distributors (Continued) 


December22, 1995 


Arrow/Schweber 

Huntsville 

TEL: (205) 837-6955 

Hamilton Hallmark 

Huntsville 

TEL: (205) 837-8700 

Wyle Electronics 

Huntsville 

TEL: (205) 830-1119 

Zeus, An Arrow Company 

Huntsville 

TEL: (407) 333-3055 
TEL: (800) 52-HI-REL 


Alliance Electronics, Inc. 

Scottsdale 

TEL: (602) 483-9400 

Arrow/Schweber 

Tempe 

TEL: (602) 431-0030 

Hamilton Hallmark 

Phoenix 

TEL: (602) 437-1200 

Wyle Electronics 

Phoenix 

TEL: (602) 804-7000 

Zeus, An Arrow Company 

Tempe 

TEL: (408) 629-4789 
TEL: (800) 52-HI-REL 

CALIFORNIA 
Arrow/Schweber 
Calabasas 
TEL: (818) 880-9686 
Fremont 

TEL: (408) 432-7171 
Irvine 

TEL: (714) 587-0404 
San Diego 

TEL: (619) 565-4800 
San Jose 

TEL: (408) 441-9700 

Hamilton Hallmark 

Costa Mesa 

TEL: (714) 789-4100 

Los Angeles 

TEL: (818) 594-0404 

Sacramento 

TEL: (916) 632-4500 

San Diego 

TEL: (619) 571-7540 

San Jose 

TEL: (408) 435-3500 

Wyle Electronics 

Calabasas 

TEL: (818) 880-9000 

Irvine 

TEL: (714) 789-9953 
Rancho Cordova 
TEL: (916) 638-5282 
San Diego 
TEL: (619) 565-9171 
Santa Clara 
TEL: (408) 727-2500 


Zeus, An Arrow Company 

San Jose 

TEL: (408) 629-4789 
TEL: (800) 52-HI-REL 
Irvine 

TEL: (714) 921-9000 
TEL: (800) 52-HI-REL 

CANADA 

Arrow/Schweber 

Burnaby, British Columbia 
TEL: (604) 421-2333 
Dorval, Quebec 
TEL: (514) 421-7411 
Nepan, Ontario 
TEL: (613) 226-6903 
Mississagua, Ontario 
TEL: (905) 670-7769 
Farnell Electronic Services 
Burnaby, British Columbia 
TEL: (604) 606-8950 
Calgary, Alberta 
TEL: (403) 273-2780 
Concord, Ontario 
TEL: (416) 798-4884 
V. St. Laurent, Quebec 
TEL: (514) 697-8149 
Nepean, Ontario 
TEL: (613) 596-6980 
Winnipeg, Manitoba 
TEL: (204) 786-2589 
Hamilton Hallmark 
Mississagua, Ontario 
TEL: (905) 564-6060 
Montreal 

TEL: (514) 335-1000 
Ottawa 

TEL: (613) 226-1700 
Vancouver, B.C. 

TEL: (604) 420-4101 
Toronto 

TEL: (905) 564-6060 

COLORADO 

Arrow/Schweber 

Englewood 
TEL: (303) 799-0258 

Hamilton Hallmark 

Denver 

TEL: (303) 790-1662 
Colorado Springs 
TEL: (719) 637-0055 

Wyle Electronics 
Thornton 

TEL: (303) 457-9953 
Zeus, An Arrow Company 
TEL: (408) 629-4789 
TEL: (800) 52-HI-REL 

CONNECTICUT 
Alliance Electronics, Inc. 

Shelton 

TEL: (203) 926-0087 

Arrow/Schweber 

Wallingford 

TEL: (203) 265-7741 

Hamilton Hallmark 

Danbury 

TEL: (203) 271-5700 


Zeus, An Arrow Company 

TEL: (914) 937-7400 
TEL: (800) 52-HI-REL 


Arrow/Schweber 

Deerfield Beach 
TEL: (954) 429-8200 
Lake Mary 
TEL: (954) 333-9300 

Hamilton Hallmark 

Miami 

TEL: (954) 484-5482 
Orlando 

TEL: (407) 657-3300 
Largo 

TEL: (813) 541-7440 
Wyle Electronics 
Fort Lauderdale 
TEL: (954) 420-0500 
St. Petersburg 
TEL: (813) 576-3004 
Zeus, An Arrow Company 
Lake Mary 
TEL: (407) 333-3055 
TEL: (800) 52-HI-REL 

GEORGIA 

Arrow/Schweber 

Duluth 

TEL: (770) 497-1300 

Hamilton Hallmark 
Atlanta 

TEL: (770) 623-4400 

Wyle Electronics 
Duluth 

TEL: (770) 441-9045 
Zeus, An Arrow Company 
TEL: (407) 333-3055 
TEL: (800) 52-HI-REL 

ILLINOIS 

Arrow/Schweber 

Itasca 

TEL: (708) 250-0500 

Hamilton Hallmark 

Chicago 

TEL: (847) 797-7300 

Newark Electronics, Inc. 

Chicago 

TEL: (312) 907-5436 

Wyle Electronics 

Addison 

TEL: (708) 620-0969 

Zeus, An Arrow Company 

Itasca 

TEL: (708) 250-0500 
TEL: (800) 52-HI-REL 

INDIANA 

Arrow/Schweber 

Indianapolis 
TEL: (317) 299-2071 

Hamilton Hallmark 
Carmel 

TEL: (317) 575-3500 
Zeus, An Arrow Company 
TEL: (708) 250-0500 
TEL: (800) 52-HI-REL 


Arrow/Schweber 

Cedar Rapids 
TEL: (319) 395-7230 
Hamilton Hallmark 
Cedar Rapids 
TEL: (319) 362-4757 
Zeus, An Arrow Company 
TEL: (214) 380-4330 
TEL: (800) 52-HI-REL 

KANSAS ] 

Arrow/Schweber 

I onova 

TEL: (913) 541-9542 
Hamilton Hallmark 
Kansas City 
TEL: (913) 663-7900 
Zeus, An Arrow Company 
TEL: (214) 380-4330 
TEL: (800) 52-HI-REL 


Arrow/Schweber 

Columbia 

TEL: (301) 596-7800 

Hamilton Hallmark 

Columbia 

TEL: (410) 720-3400 
Wyle Electronics 
Columbia 

TEL: (410) 312-4844 
Zeus, An Arrow Company 
TEL: (914) 937-7400 
TEL: (800) 52-HI-REL 

MASSACHUSETTS 

Arrow/Schweber 

Wilmington 

TEL: (508) 658-0900 

Gerber Electronics 
Norwood 

TEL; (617) 769-6000 

Hamilton Hallmark 

Peabody 

TEL: (508) 532-9893 

Wyle Electronics 

Bedford 

(617) 271-9953 

Zeus, An Arrow Company 

Wilmington, MA 

TEL: (508) 658-4776 

TEL: (800) HI-REL 

MICHIGAN 

Arrow/Schweber 

Livonia 

TEL: (313) 462-2290 

Hamilton Hallmark 

Plymouth 

TEL: (313) 416-5800 
Zeus, An Arrow Company 
TEL: (708) 250-0500 
TEL: (800) 52-HI-REL 



Field Application Assistance Available 
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North American Authorized Distributors (Continued) 


December 22, 1995 


MtNNESOTA 
Hamilton Hallmark 

Minneapolis 
TEL: (612) 881-2600 
Wyle Electronics 
Minneapolis 
TEL: (612) 853-2280 
Zeus, An Arrow Company 
TEL: (214) 380-4330 
TEL: (800) 52-Hl-REL 


MISSOURI 
Arrow/Schweber 
St. Louis 

TEL: (314) 567-6888 
Hamilton Hallmark 
St. Louis 

TEL: (314) 291-5350 
Zeus, An Arrow Company 
TEL: (214) 380-4330 
TEL: (800) 52-Hl-REL 


NEW JERSEY 
Arrow/Schweber 
Marlton 

TEL: (609) 596-8000 
Pinebrook 

TEL: (201) 227-7880 
Hamilton Hallmark 
Cherry Hill 
TEL: (609) 424-0110 
Parsippany 
TEL: (201) 515-1641 
Wyle Electronics 
Mt. Laurel 

TEL: (609) 439-9110 
Pine Brook 
TEL: (201) 882-8358 
Zeus, An Arrow Company 
TEL: (914) 937-7400 
TEL: (800) 52-Hl-REL 


NEW MEXICO 
Hamilton Hallmark 
Albuquerque 
TEL: (505) 293-5119 
Zeus, An Arrow Company 
TEL: (408) 629-4789 
TEL: (800) 52-Hl-REL 


NEW YORK 

Alliance Electronics, Inc. 

Huntington 

TEL: (516) 673-1930 

Arrow/Schweber 

Farmingdale 

TEL: (516) 293-6363 

Hauppauge 

TEL: (516) 231-1000 

Melville 

TEL: (516) 391-1276 
TEL: (516) 391-1300 
TEL: (516) 391-1633 
Rochester 

TEL: (716) 427-0300 


Hamilton Hallmark 

Long Island 

TEL: (516) 737-0600 

Hauppauge 

TEL: (516) 434-7470 

Rochester 

TEL: (716) 272-2740 
Zeus, An Arrow Company 
Pt. Chester 
TEL: (914) 937-7400 
TEL: (800) 52-Hl-REL 


NORTH CAROLINA 
Arrow/Schweber 
Raleigh 

TEL: (919) 876-3132 

EMC 

Charlotte 

TEL: (704) 394-6195 

Hamilton Hallmark 

Raleigh 

TEL: (919) 872-0712 

Wyle Electronics 

Raleigh 

TEL: (919) 481-3737 
TEL: 800-950-9953 
Zeus, An Arrow Company 
TEL: (407) 333-3055 
TEL: (800) 52-Hl-REL 


OHIO 

Alliance Electronics, Inc. 
Dayton 

TEL: (513) 433-7700 

Arrow/Schweber 

Solon 

TEL: (216) 248-3990 

Centerville 

TEL: (513) 435-5563 

EMC 

Columbus 

TEL: (614) 299-4161 
Hamilton Hallmark 
Cleveland 

TEL: (216) 498-1100 
Columbus 

TEL: (614) 888-3313 
Dayton 

TEL: (513) 439-6735 

Wyle Electronics 

Cleveland 

TEL: (216) 248-9996 
Zeus, An Arrow Company 
TEL: (708) 595-9730 
TEL: (800) 52-Hl-REL 


OKLAHOMA 

Arrow/Schweber 

Tulsa 

TEL: (918) 252-7537 

Hamilton Hallmark 

Tulsa 

TEL: (918) 459-6000 
Zeus, An Arrow Company 
TEL: (214) 380-4330 
TEL: (800) 52-Hl-REL 


OREGON 

Almac/Arrow 

Beaverton 

TEL: (503) 629-8090 

Hamilton Hallmark 

Portland 

TEL: (503) 526-6200 

Wyle Electronics 
Beaverton 

TEL: (503) 643-7900 
Zeus, An Arrow Company 
TEL: (408) 629-4789 
TEL: (800) 52-Hl-REL 


PENNSYLVANIA 

Arrow/Schweber 

Pittsburgh 

TEL: (412) 856-9490 
Hamilton Hallmark 
Pittsburgh 

TEL: (800) 332-8638 
Zeus, An Arrow Company 
TEL: (914) 937-7400 
TEL: (800) 52-Hl-REL 


TEXAS 

Allied Electronics, Inc. 

Ft. Worth 

TEL: (800) 433-5700 

Arrow/Schweber 

Austin 

TEL: (512) 835-4180 

Dallae 

TEL: (214) 380-6464 
Houston 

TEL: (713) 647-6868 

Hamilton Hallmark 

Austin 

TEL: (512) 258-8848 

f^oIlQe 

TEL: (214) 553-4300 
Houston 

TEL: (713) 781-6100 

Wyle Electronics 

Austin 

TEL: (512) 345-8853 
Houston 

TEL: (713) 879-9953 

Richardson 

TEL: (214) 235-9953 

Zeus, An Arrow Company 

Carrollton 

TEL: (214) 380-4330 
TEL: (800) 52-Hl-REL 


UTAH 

Arrow/Schweber 
Salt Lake City 
TEL: (801) 973-6913 
Hamilton Hallmark 
Salt Lake City 
TEL: (801) 266-2022 
Wyle Electronics 
Orem 

TEL: (801) 226-0991 
West Valley City 
TEL: (801) 974-9953 
Zeus, An Arrow Company 
TEL: (408) 629-4789 
TEL: (800) 52-Hl-REL 


WASHINGTON 

Almac/Arrow 

Bellevue 

TEL: (206) 643-9992 

Hamilton Hallmark 

Seattle 

TEL: (206) 882-7000 

Wyle Electronics 
Redmond 

TEL: (206) 881-1150 
Zeus, An Arrow Company 
TEL: (408) 629-4789 
TEL: (800) 52-Hl-REL 


WISCONSIN 

Arrow/Schweber 

Brookfield 

TEL: (414) 792-0150 

Hamilton Hallmark 

Milwaukee 

TEL: (414) 780-7200 

Wyle Electronics 

Brookfield 

TEL: (414) 879-0434 
Zeus, An Arrow Company 
TEL: (708) 250-0500 
TEL: (800) 52-Hl-REL 


Ham's Semiconductor 
Chip Distributors 

Chip Supply, Inc. 

7725 N. Orange Blossom Trail 
Orlando, FL 32810-2696 
TEL: (407) 298-7100 
FAX: (407) 290-0164 
Elmo Semiconductor Corp. 
7590 North Glenoaks Blvd. 
Burbank, CA 91504-1052 
TEL: (818) 768-7400 
FAX: (818) 767-7038 
Minco Technology Labs, Inc. 
1805 Rutherford Lane 
Austin, TX 78754 
TEL: (512) 834-2022 
FAX: (512) 837-6285 


Puerto Rican 
Authorized Distributor 

Hamilton Hallmark 

El Senorail M/S Box 862 
San Juan, PR 00926 
TEL: (809) 760-1158 
FAX: 809 754-4356 


South American 
Authorized Distributor 

Graftec Electronic Sales Inc. 

One Boca Place, Suite 305 East 
2255 Glades Road 
Boca Raton, Florida 33431 
TEL: (407) 994-0933 
FAX: 407 994-5518 


BRASIL 

Graftec Brasil Ltda. 

Rua baroneza De ITU 336 - 5 
01231-000-Sao Paulo-SP 
TEL: 55-11-826-5407 
FAX: 55-11-826-6526 


* Field Application Assistance Available 
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European Sales 
Headquarters 

Harris S.A. 

Mercure Center 
Rue de la Fusee 100 
B-1130 Brussels, Belgium 
TEL: 32 2 724 21 11 
FAX: 32 2 724 2205/...09 

DENMARK 

Independent Electronics 
Components 

Poppelskellet 2 
DK - 2000 Frederiksberg 
TEL: 45 3645 1206 
FAX: 45 3645 1205 

FINLAND 

J. Havuiinna & Son 

Reinikkalan Kartano 
SF - 51200 Kangasniemi 
TEL: 358 59 432031 
FAX: 358 59 432367 

FRANCE 

Harris Semiconducteurs SARL 

* 2-4, Avenue de I'Europe 
F - 78941 Velizy Cedex 
TEL: 33 1 34 65 40 80 (Dist) 
TEL: 33 1 34 65 40 00{Sales) 
FAX: 33 1 39 46 40 54 


GERMANY 

Harris Semiconductor GmbH 

* Putzbrunnerstrasse 69 
D-81739 Munchen 
TEL: 49 89 63813-0 
FAX: 49 89 6377891 

Harris Semiconductor GmbH 
Kieler Strasse 55-59 
D-25451 Quickborn 
TEL: 49 4106 50 02-04 
FAX: 49 4106 6 88 50 
Harris Semiconductor GmbH 
Wegener Strasse, 5/1 
D - 71063 Sindelfingen 
TEL: 49 7031 8 69 40 
FAX: 49 7031 87 38 49 
Ecker Michelstadt GmbH 
In den Dorfwiesen 2A 
Postfach 33 44 
D - 64720 Michelstadt 
TEL: 49 6061 22 33 
FAX: 49 6061 50 39 
Erwin W. Hildebrandt 
Nieresch 32 

D - 48301 Nottuln-Darup 
TEL: 49 2502 60 65 
FAX: 49 2502 18 89 
FINK Handelsvertretung 
Laurinweg, 1 
D - 85521 Ottobrunn 
TEL: 49 89 6 09 70 04 
FAX: 49 89 6 09 81 70 
Hartmut Welte 

* Hepbacher Strasse 11A 
D - 88677 Markdorf 
TEL: 49 7544 7 25 55 
FAX: 49 7544 7 25 55 


ISRAEL 

Aviv Electronics Ltd 

Hayetzira Street, 4 Ind. Zone 
IS - 43651 Ra’anana 
PO Box 2433 
IS - 43100 Ra’anana 
TEL: 972 9 983232 
FAX: 972 9 916510 

ITALY ” 

Harris SRL 

* Viale FulvioTesti, 126 
1-20092 Cinisello Balsamo, 
(Milan) 

TEL: 39 2 262 07 61 

(Disti & OEM ROSE) 
TEL: 39 2 262 22 21 31 
(Disti & OEM Italy) 

FAX: 39 2 262 22 158 (ROSE) 

SPAIN 
Elcos S. L. 

C/Avda. Europa, 301 B-A 
Spain 28224 Pozuelo de Alarcon 
Madrid 

TEL: 34 1 352 3052 
FAX: 34 1 352 1147 

TURKEY 

EMPA 

Besyol Londra Asfalti 
TK - 34630 Sefakoy/ Istanbul 
TEL: 90 212 599 3050 
FAX: 90 212 599 3059 


UNITED KINGDOM 
Harris Semiconductor Ltd 

* Riverside Way 
Camberley 
Surrey GU15 3YQ 
TEL: 44 1276 686 886 
FAX: 44 1276 682 323 
Laser Electronics 
Bailynamoney 
Greenore 
Co. Louth, Ireland 
TEL: 353 4273165 
FAX: 353 4273518 
Complementary 
Technologies Ltd 
Redgate Road 
South Lancashire, Ind. Estate 
Ashton-ln-Makerfield 
Wigan, Lancs WN4 8DT 
TEL: 44 1942 274 731 
FAX: 44 1942 274 732 
Stuart Electronics Ltd. 
Phoenix House 
Bothwell Road 
Castlehill, Carluke 
Lanarkshire ML8 5UF 
TEL: 44 1555 751572 
FAX: 44 1555 750028 


European Authorized Distributors 


AUSTRIA 

Avnet E2000 GmbH 
Waidhausenstrasse 19 
A -1140 Wien 
TEL: 43 1 9112847 
FAX: 43 1 9113853 
EBV Elektronik 
* Diefenbachgasse 35/6 
A -1150 Wien 
TEL: 43 1 89 41 774 
FAX: 43 1 89 41 775 
Eurodis Electronics GmbH 
Lamezanstrasse 10 
A - 1232 Wien 
TEL: 43 1 610 620 
FAX: 431 610 62 151 
Spoerle Electronic 
Heiligenstadter Str. 52 
A -1190 Wien 
TEL: 43 1 31872700 
FAX: 43 1 3692273 


BELGIUM 
Diode Spoerle 

* Keiberg II 
Mlnervastraat, 14/B2 
B-1930 Zaventem 
TEL: 32 2 725 46 60 
FAX: 32 2 725 45 11 
EBV Elektronik 

* Excelsiorlaan 35B 
B - 1930 Zaventem 
TEL: 32 2 716 00 10 
FAX: 32 2 720 81 52 
Eurodis Texim Electronics 

* Avenue des Croix de 
Guerre 116 

B -1120 Brussels 
TEL: 32 2 247 49 69 
FAX: 32 2 215 81 02 

DENMARK 
Avnet Nortec 

Transformervej, 17 
DK - 2730 Herlev 
TEL: 45 44 88 08 00 
FAX: 45 44 88 08 88 


Ditz Schweitzer 

Titangade 15 
DK - 2200 Copenhagen N 
TEL: 45 3586 9090 
FAX: 45 3586 9060 

FINLAND 
Avnet Nortec 

Italahdenkatu, 18A 
FIN-00210 Helsinki 
TEL: 358 0 613 181 
FAX: 358 0 692 2326 
Bexab Finland OY 
Asemakuja 2A 
FIN-02770 
ESPOO 

TEL: 358 0 6135 2690 
FAX: 358 0 6135 2655 

FRANCE 

3D 

Zl des Glaises 
6/8 rue Ambroise Croizat 
F - 91127 Palaiseau 
TEL: 33 1 64 47 29 29 
FAX: 33 1 64 47 00 84 


Arrow Eiectronique 

73 - 79, Rue des Soiets 
Silic 585 

F - 94663 Rungis Cedex 
TEL: 33 1 49 78 49 78 
FAX: 33 1 49 78 06 99 
Avnet EMG France 
79, Rue Pierre Semard 
P.B. 90 

F-92322 Chatillon Sous Bagneux 
TEL: 33 1 49 65 27 00 
FAX: 33 1 49 65 25 39 
CCI Eiectronique 
12, Allee de la Vierge 
Silic 577 

F - 94653 Rungis 

TEL: 33 1 41 80 70 00 

FAX: 33 1 46 75 32 07 

EBV Elektronik 

Parc Club de la Haute Maison 

16, Rue Galilee 

Cite Descartes 

F - 77420 Champs-sur-Marne 
TEL: 33 1 64 68 86 00 
FAX: 33 1 64 68 27 67 


Field Application Assistance Available 


11-5 


SALES OFFICES 










European Authorized Distributors (Continued) 


December22, 1995 


Harris Semiconductor 
Chip Distributors 

Edgetek/Rood Tech 

Zai De Courtaboeuf 
Avenue Des Andes 
91952 Les Ulis Cedex 
TEL: 33 1 64 46 06 50 
FAX: 33 1 69 28 43 96 
TWX: 600333 
Elmo 

Z. A. De LaTuilerie 
B. P. 1077 

78204 Mantes-La-Jolie 
TEL: 33 1 34 77 16 16 
FAX: 33 1 34 77 95 79 
TWX: 699737 
Hybritech CM (HCM) 

7, Avenue Juliet Curie 
F - 17027 LA Rochelle Cedex 
TEL: 33 46 45 12 70 
FAX: 33 46 45 04 44 
TWX: 793034 


GERMANY 

Avnet/E2000 

* Stahlgruberring, 12 
D - 81829 Munchen 
TEL: 49 89 4511001 
FAX: 49 89 45110129 
EBV Elektronik GmbH 

* Ammerthalstrasse 28 
D-85551 Kirchheim- 
Heimstetten 

TEL: 49 89-99114-0 
FAX: 49 89-9114422 
Eurodis Enatechnik 
Electronics GmbH 

* Pascalkehre, 1 

D - 25451 Quickborn 
P.B. 1240 

D - 25443 Quickborn 
TEL: 49 4106 701-0 
FAX: 49 4106 701 268 
Indeg Industrie Elektronik 
Emil Kommerling Strasse 5 
D - 66954 Pirmasens 
Postfach 1563 
D - 66924 Pirmasens 
TEL: 49 6331 9 40 65 
FAX: 49 6331 9 40 64 
Sasco 

* Hermann-Oberth Strasse 16 
D - 85640 Putzbrunn-bei- 
Munchen 

TEL: 49 89 46 11-0 
FAX: 49 89 46 11-270 
Spoerle Electronic 

* Max-Planck Strasse 1-3 

D - 63303 Dreieich-bei-Frankfurt 
TEL: 49 6103 304-8 
FAX: 49 6103 304 201 


GREECE 
Semicon Co. 

104 Aeolou Street 
GR - 10564 Athens 
TEL: 30 1 32 53 626 
FAX: 30 1 32 16 063 


ISRAEL 

Aviv Electronics 

Hayetzira Street 4, Ind. Zone 

IS - 43651 Ra’anana 

PO Box 2433 

IS - 43100 Ra’anana 

TEL: 972 9 983232 

FAX: 972 9 916510 


ITALY 

EBV Elektronik 

* Via C. Frova, 34 
I - 20092 Cinisello Balsamo (Ml) 
TEL: 39266017111 
FAX: 39 2 660 17020 
Eureiettronica 
Via Enrico Fermi, 8 
I - 20090 Assago (Ml) 

TEL: 39 2 457 841 
FAX: 39 2 488 02 75 
Lasi Elettronica 
Viale Fulvio Testi 280 
1-20126 Milano 
TEL: 39 2 66 10 13 70 
FAX: 39 2 66 10 13 85 
Siiverstar 

Viale Fulvio Testi 280 
1-20126 Milano 
TEL: 39 2 66 12 51 
FAX: 39 2 66 10 13 59 


NETHERLANDS 
Auriema Nederland BV 

* Beatrix de Rijkweg, 8 
NL - 5657 EG Eindhoven 
TEL; 31 40 250 2602 
FAX: 31 40 251 0255 
Diode Spoerle 

* Coltbaan 17 

NL - 3439 NG Nieuwegein 
TEL: 31 30 609 1234 
FAX: 31 30 603 5924 
Diode Spoerle 
Postbus 7139 
NL - 5605 JC Eindhoven 
TEL: 31 40 254 5430 
FAX: 31 40 253 5540 
EBV Elektronik 

* Planetenbaan, 2 

NL - 3606 AK Maarssenbroek 
TEL: 31 3465 623 53 
FAX: 31 3465 642 77 


NORWAY 
Avnet Nortec 

Smedsvingen 4B, Box 123 
N -1364 Hvalstad 
TEL: 47 66 84 62 10 
FAX: 47 66 84 65 45 


PORTUGAL 

Amitron-Arrow 

Quinta Grande, Lote 20 
Alfragide 

P - 2700 Amadora 
TEL: 351.1.471 48 06 
FAX: 351.1.471 08 02 


SPAIN 

Amitron-Arrow S.A. 

Albasanz, 75 
SP - 28037 Madrid 
TEL: 34 1 304 30 40 
FAX:34 1 327 24 72 
EBV Elektronik 
* Centro Empresarial Euronova 
Ronda de Poniente, 

4 Ala Derecha 

1 A Planta, Officina A 

SP - 28760 Tres Cantos Madrid 

TEL: 34 1 8 04 32 56 

FAX: 34 1 8 04 41 03 


SWEDEN 
Avnet Nortec 

Englundavagen 7 
P.O. Box 1830 
S-171 27 Solna 
TEL: 46 8 629 1400 
FAX: 46 8 627 0280 
Bexab Sweden AB 
P.O. Box 523 
Kemistvagen, 10A 
S- 183 25Taby 
TEL: 46 8 630 88 00 
FAX: 46 8 732 70 58 


SWITZERLAND 
Avnet E2000 AG 

Boehirainstrasse 11 
CH - 8801 ThalwiI 
TEL: 41 1 7221330 
FAX: 41 1 7221340 
Basix Fur Elektronik 
Hardturmstrasse 181 
CH-8010Zurich 
TEL: 41 1 2 76 11 11 
FAX: 41 1 2761234 
EBV Elektronik 
* Vorstadtstrasse 37 
CH - 8953 Dietikon 
TEL: 41 1 740 10 90 
FAX: 41 1 741 51 10 
Eurodis Electronic AG 
Bahnstrasse 58/60 
CH - 8105 Regensdorf 
TEL: 41 1 84 33 111 
FAX: 41 1 84 33 910 
Fabrimex Spoerle 
Cherstrasse 4, B.P.B. 
CH-8152 Zurich 
TEL: 41 1 874 6262 
FAX: 41 1 874 6200 


TURKEY 

EMPA 

Besyol Londra Asfalti 
TK - 34630 Sefakoy/ Istanbul 
TEL: 90 212 599 3050 
FAX: 90 212 599 3059 


UNITED KINGDOM 
Arrow Electronics 

St Martins Business Centre 
Cambridge Road 
Bedford MK42 OLF 
TEL: 44 1234 270027 
FAX: 44 1234 214674 
Avnet Emg 

Jubilee House, Jubilee Road 
Letchworth 

Hertfordshire SG6 1QH 
TEL: 44 1462 48088 
FAX: 44 1462 488567 
Farnell Electronic 
Components 
Armley Road, Leeds 
West Yorkshire LSI2 2QQ 
TEL: 44 1132 790101 
FAX: 44 1132 633404 
Farnell Electronic 
Services (ESD) 

Edinburgh Way. 

Harlow 

Essex CM20 2DE 
TEL: 44 1279 626777 
FAX: 44 1279 441687 
Micromark Electronics 
Boyn Valley Road 
Maidenhead 
Berkshire SL6 4DT 
TEL: 44 1628 76176 
FAX: 44 1628 783799 
Thame Components 
Thame Park Rd. 

Thame, Oxfordshire 0X9 3UQ 
TEL: 44 1844 261188 
FAX: 44 1844 261681 


Harris Semiconductor 
Chip Distributors 

Die Technology Ltd. 

Corbrook Rd., Chadderton 
Lancashire OL9 9SD 
TEL: 44 61 626 3827 
FAX: 44 61 627 4321 
TWX: 668570 
Rood Technology 
Test House Mill Lane, Alton 
Hampshire GU34 2QG 
TEL: 44 420 88022 
FAX: 44 420 87259 
TWX: 21137 


South African 
Authorized Distributor 

TRANSVAAL 

Allied Electronic Components 

10, Skietlood Street 
Isando, Ext. 3,1600 
P.O. Box 69 
Isando, 1600 

TEL: 27 11 392 3804/. . .19 
FAX: 27 11 974 9625 
FAX: 27 11 974 9683 


* Field Application Assistance Available 
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JAPAN 
Harris K.K. 

Kojimachi-Nakata Bldg. 4F 
5-3-5 Kojimachi 
Chiyoda-ku, Tokyo, 102 Japan 
TEL: (81) 3-3265-7571 
TEL: (81) 3-3265-7572 (Sales) 
FAX: (81) 3-3265-7575 

CHINA/HONG KONG 
Harris Semiconductor 
China Limited 

Room 3005 
88 Tong Ren Road 
Shanghai, 200040 
P.R. China 

TEL: (86-21) 6247-7923 
FAS: (86-21) 6247-7926 

Harris Semiconductor 
China Ltd. 

Unit 1801-2, 18th Floor 
83 Austin Road 
Tsimshatsua, Hong Kong 
TEL: (852) 2723-6339 
FAX: (852) 2724-4369 

AUSTRALIA 

* Harris Semiconductor 
c/o Lanier (Australia) Ry Ltd. 
Unit 1/39 Heroert St. 

St Leonards, NSW 2065 
TEL: (61 2) 901-6222 
FAX: (61 2) 906-2527 


Avnet VSI Electronics Pty 
Ltd. 

Unit C 6-8 Lyon Park Road 
North Ryde NSW 2113 
TEL: (612) 878-1299 
FAX: (612) 878-1266 

INDIA 

Intersil Private Limited 
Plot 54, SEEPZ 
Marol Industrial Area 
Andheri (E) Bombay 400 096 
TEL: (91) 22-832-3097 
FAX: (91) 22-836-6682 

iNDONESIA 
P.T. Silicontama Jaya 

Jalan A.M. Sangaji No 15 B4 
Jakarta Pusat 
TEL: (62) 21-345 4050 
FAX: (62) 21-345 4427 

KOREA 

Harris Semiconductor YH 
RM #419-1 

Korea Air Terminal Bldg. 

159-6, Sam Sung-Dong, 

Kang Nam-ku, Seoul 
135-728, Korea 
TEL: 82-2-551-0931/4 
FAX: 82-2-551-0930 
H.B. Corporation 
135-270,3rd/FI., Taejeong Bldg. 
420-16, Dokok-Dong 
Kangnam-Ku, Seoul 
TEL: 82-2-579-5577 
FAX: 82-2-579-6919 


NEW ZEALAND 
Components and 
Instrumentation NZ, Ltd. 

19 Pretoria Street 
Lower Hutt 
P.O. Box 38-099 
Wellington 

TEL: (64) 4-566-3222 
FAX: (64) 4-566-2111 

PHILIPPINES 
Uraco Technologies 
Philippines Inc. 

Unit 12A/310 Project 
Condominum 
J.P. Rizal St. Project 4 
Quezon City, 1109 
TEL: (632) 922 2250 
FAX: (632) 922 8709 

SINGAPORE 

Harris Semiconductor Pte Ltd. 

1, Tannery Road #09-01 
Cencon 1, Singapore 1334 
TEL: 65-748-4200 
FAX: 65-748-0400 

TAIWAN 

Harris Semiconductor 
Room #823, No. 144, Sec. 3 
Ming Chuan East Road 
Taipei, Taiwan, R.O.C. 

TEL: (886) 2-716-9310 
FAX: (886) 2-715-3029 
TLX:78525174 


Applied Component Tech. 
Corp. 

8F No. 233-1, Pao-Chia Road 
Hsin Tien City, Taipei Hsien, 
Taiwan, R.O.C. 

TEL: (886) 2 9170858 
FAX: (886) 2 9171895 
Galaxy Far East Corporation 
8F-6, No. 390, Sec. 1 
Fu Hsing South Road 
Taipei, Taiwan 
TEL: (886) 2-705-7266 
FAX: (886) 2-708-7901 
TECO Enterprise Co., Ltd. 
10FL., No. 292, Min-Sheng W. Rd. 
Taipei, Taiwan 
TEL; (886) 2-555-9676 
FAX: (886) 2-558-6006 

THAILAND 

Electronics Source Co., Ltd. 
138BanmohRd. 

Pranakom, Bangkok 10200 
TEL: 66 2 2264145 
FAX: 66 2 2254985 


Asian Pacific Authorized Distributors 


AUSTRALIA 

Avnet VSI Electronics Pty 
Ltd. 

Unit C 6-8 Lyon Park Road 
North Ryde NSW 2113 
TEL: (612) 878-1299 
FAX: (612) 878-1266 

CHINA/HONG KONG 
Edal Electronics Co., Ltd. 

Room 911-913, Chevalier 
Commercial Centre, 

8, Wang Hoi Road, 

Kowloon Bay, 

Kowloon, Hong Kong 
TEL: (852) 2305-3863 
FAX: (852) 2759-8225 
Means Come Ltd. 

Room 1007, Harbour Centre 
8 Hok Cheung Street 
Hung Horn, Kowloon 
TEL: (852) 2334-8188 
FAX: (852) 2334-8649 


Sunnice Electronics Co., Ltd. 

Flat F, 5/F, Everest Ind. Ctr. 
396 Kwun Tong Road 
Kowloon 

TEL: (852) 2790-8073 
FAX: (852) 2763-5477 
Array Electronics Limited 
24/F., Wyler Centre, Phase 2 
200 Tai Lin Pai Road 
Kwai Chung 
New Territories, H.K. 

TEL: (852) 2418-3700 
FAX: (852) 2481-6992 
inchcape Industrial 
10/F, Tower 2, Metroplaza 
223 Hing Fong Road 
Kwai Fong 
New Territories 
TEL: (852) 2410-6555 
FAX: (852) 2401-2497 
Kingly International Co., Ltd. 
Flat 03,16/F, Block A, 

Hi-Tech Ind. Centre 
5-12 PakTin Par St., 

Tsuen Wan, New Territories, H.K. 
TEL: (852) 2499-3109 
FAX: (852) 2417-0961 


INDIA 

Graftec India 

No 143 Lakshmi Building 
R.V. Road, V.V. Puram 
Bangalore 560004 
Karnataka 

TEL: (91) 80-661 1095 
FAX: (91) 80-222 6490 

BBS Electronics (India) Pvt 
Ltd 

309 Richmond Tower 
No 12, Richmond Road 
Bangalore 560025 
TEL: (91) 80-221-7912 
FAX: (91) 80-227 8043 

INDONESIA 
P.T. Silicontama Jaya 

Jalan A.M. Sangaji No 15 B4 
Jakarta Pusat 
TEL; (62) 21-345 4050 
FAX: (62) 21-345 4427 


JAPAN 

Hakuto Co., Ltd. 

1- 1-13 Shinjuku Shinjuku-ku 
Tokyo 160 

TEL: 81-3-3355-7615 
FAX: 81-3-3355-7680 
Jepico Corp. 

Shinjuku Daiichi Seimei Bldg. 

2- 7-1, Nishi-Shinjuku 
Shinjuku-ku, Tokyo 163 
TEL: 81 3-3348-0611 
FAX: 81 3-3348-0623 
Macnica Inc. 

Hakusan High Tech Park 
1-22-2, Hakusan 
Midori-ku, Yokohama-shi, 
Kanagawa 226 

TEL: 81 45-939-6116 
FAX: 81 45-939-6117 
Micron, Inc. 

DJK Kouenji Bldg. 5F 
4-26-16, Koenji-Minami 
Suginami-Ku, Tokyo 166 
TEL: 81 3-3317-9911 
FAX: 81 3-3317-9917 



Field Application Assistance Available 
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Mitsuiwa Shoji Co., Ltd. 
Namikibashi Bldg. 

3-15-8 Shlbuya 
Shibuya-Ku, Toyko 150 
TEL: 81 3-3407-2181 
FAX: 81 3-3407-1472 
Nissei Electronics Ltd. 
Hitachi Atago Bldg. 

2-15-12 NIshl-Shimbashi 
Minato-Ku, Tokyo 105 
TEL: 81 3-3504-7921 
FAX: 81 3-3504-7900 
Okura Electronics Co., Ltd. 
Okura Shoji Bldg. 

2- 3-6, Ginza Chuo-ku, 

Tokyo 104 

TEL: 81 3-3564-6822 
FAX: 81 3-3564-6870 
Takachiho Koheki Co., Ltd. 
1-2-8, Yotsuya 
Shinjuku-ku, Tokyo 160 
TEL: 81 3-3355-6695 
FAX: 81 3-3357-5034 

KOREA 
Graftec Korea 

Room #611, Yongsan 
Electronic Officetel, 16-58 

3- Ga Hankang-Ro, 
Youngsan-Gu, Seoul 
TEL: 82-2-715-8857/8 
FAX: 82-2-715-8859 


Inhwa Company, Ltd. 

Room #305, 

Daegyo Bldg., 56-4, 
Wonhyo-Ro 3GA, 
Youngsan-Ku, 

Seoul 140-113 
TEL: 82-2-703-7231 
FAX: 82-2-702-0054/8711 
KumOh Electric Co., Ltd. 
36-5, Yoido-Dong, 

Young Dung Po-Ku, 

Seoul 

TEL: 82-2-782-9393 
FAX: 82-2-782-9388 

MALAYSIA 

BBS Electronics (M) Sdn 
Bhd 

Lot 2-01, Wisma Denko 
41, Lorong Adu Siti 
10400 Penang 
TEL: (604) 228 0433 
FAX: (604) 228 1710 


NEW ZEALAND 
Components and 
Instrumentation NZ, Ltd. 

19 Pretoria Street, Lower Hutt 
P.O. Box 38-099 
Wellington 

TEL: (64) 4-566-3222 
FAX: (64) 4-566-2111 

PHILIPPINES 
Uraco Technologies 
Philippines Inc. 

Unit 12A/310 Project 
Condominum 
J.P. Rizal St. Project 4 
Quezon City, 1109 
TEL: (632) 922 2250 
FAX: (632) 922 8709 

SINGAPORE 

B.B.S Electronics Pte, Ltd. 

1 Genting Link 
#05-03 Perfect Indust. Bldg. 
Singapore 1334 
TEL: (65) 748-8400 
FAX: (65) 748-8466 


TAIWAN 

Applied Component Tech. 
Corp. 

8F No. 233-,1 Pao-Chial Road 
Hsin Tien City, Taipei Hsein, 
TEL: (02) 9170858 
FAX: (02) 9171895 
Galaxy Far East Corporation 
8F-6, No. 390, Sec. 1 
Fu Hsing South Road 
Taipei, Taiwan 
TEL: (886) 2-705-7266 
FAX: (886) 2-708-7901 
TECO Enterprise Co., Ltd. 
10FL., No. 292, Min-Sheng W. Rd. 
Taipei, Taiwan 
TEL: (886) 2-555-9676 
FAX: (886) 2-558-6006 

THAILAND 

Electronics Source Co., Ltd. 
138BanmohRd. 

Pranakorn, Bangkok 10200 
TEL: 66 2 2264145 
FAX: 66 2 2254985 


Have you tried Harris'AnswerFAX24-Hour On-Demand Product information Service? 

(407) 724-7800 

GIVE US A CALI _Harris’ toll-free number is 1-800-4-HARRIS (1-800-442-7747). You can request literature, 

get information on sales locations, or be connected to our Central Applications Group. 

SEE US ON THE NET .. . Harris’ home page is http://www.semi.harris.com or E-mail our Central Applications 
Group at centapp@harris.com for Technical Assistance. You’ll find product Information, design software, 
information on what’s new and much, much more. There are over 1,000 documents (datasheets, application 
notes, etc.) loaded with an easy-to-use search engine. 

For complete, current and detailed technical specifications on any Harris devices, please contact the nearest 
Harris sales, representative or distributor office. Literature requests may also be directed to: 

Harris Semiconductor Data Services Department 
P.O. Box 883, MS 53-204 
Melbourne, FL 32902 
Phone: 1-800-442-7747 
Fax: 407-724-7240 
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We’re Backing You Up with Products, Support, and Soiutions! 


Signai Processing 

• Linear/RF 

• Data Conversion 

• DSP Functions 

• Communication ICs 

• Telecom Line CafdilCs 

• Operational Amp^iffers 

• Multiplexers/Switches 

• Sample and Hold 

• Data Converters 

• PRISM"^ Chipset 

Power Products 

• Power MOSFETs 

• IGBTs 

• MCTs 

• Bipolar 

• Transient Voltage 
Suppressors 

• MOVs 

• Rectifiers 

• Surgectors 

• MLVs 

• Intelligent Discretes 


inteiiigent Power 

• MOSFET Drivers 

• Power Drivers 

• DC to DC Converters 

• AC to DC Conyerter^ J 

• Protection Cirouit^ ^ 

• Multiplex Communication 

• Application Specific 
Standard Products 

Digitai 

• CMOS Microprocessors 
and Peripherals 

• CMOS Microcontrollers 

• CMOS Logic 

• CMOS Memories 


Miiitary & Space iC Products 

• Logic 

- CD 4000 

- HCS/F)CTS High Speed 
-^/\CS/ACTS Advanced 

• Signal F^rocesslng 

- Multiplexers 

- Sample and Hold 

- Communication Circuits 

- Switches 

- Data Converters . 

- Operational Amplifiers 

• Memories 

- 'SRAMs 

- 'PROMs I ' 

• Microprocessors and 

Peripherals f 

•.Microcontrollers 

• Discrete Power 

- Bipolar > 

- N-Channel MOSFETs 

- P-Channel MOSFETs 

• ASICs 

• ESA see 9000 and 
QML Screening 


PRISM''' is a trademark of Harris Corporation 
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